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ACW 

AFFF 

ASTM 

ATC 

alluvium 

andesite 

aquifer 

artesian 

AVGAS 

BES 

B  .  G .  S  . 

breccia 

CDHS 

CDWR 

CERCLA 
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ACRONYMS,  DEFINITIONS,  NOMENCLATURE, 
UNITS  OF  MEASUREMENT 


Air  Command  and  Warning 

Aqueous  film  forming  foam 

American  Society  for  Testing  and  Mate¬ 
rials 

Air  Training  Command 

Unconsolidated  deposits  laid 
down  by  relatively  recent  rivers 

Crystalline  volcanic  rock  type 

Zone  beneath  the  earth's  surface  capa¬ 
ble  of  producing  water  for  a  well 

Groundwater  condition  in  which  pres¬ 
sure  within  an  aquifer  causes  ground- 
water  to  rise  in  a  well  above  the  top 
of  the  aquifer,  and  sometimes  above 
ground  surface 

Aviation  gas  (fuel) 

Bioenvironmental  Engineering  Services 
Below  ground  surface 

A  rock  made  up  of  highly  angular 
coarse  fragments 

California  Department  of  Health 
Services  (also  referred  to  as  DOHS) 

California  Department  of  Water 
Resources 

Comprehensive  Environmental  Response 
Compensation  and  Liability  Act  of  1980 
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cm/s 

confined 


connate  water 


Cretaceous 


CRWQB 


Centimeters  per  second 

An  aquifer  condition  in  which  the 
more  permeable  aquifer  materials  are 
confined  between  two  less  permeable 
strata,  and  in  which  artesian  pres¬ 
sures  cause  water  to  rise  in  wells  to 
levels  above  the  base  of  the  upper 
confining  stratum 

Interstitial  water  trapped  in  sedi¬ 
mentary  rock  at  the  time  it  was 
deposited 

The  third  and  last  period  of  the  Mes¬ 
ozoic  Era,  occurring  approximately 
144  to  66  million  years  ago 

California  Regional  Water  Quality 
Board 


DEQPPM 

detritus 

DMN 

DoD 

ephemeral 


escarpment 


fault  block 


feet/day 


Defense  Environmental  Quality  Program 
Policy  Memorandum 

Material  produced  from  disintegration 
or  weathering  of  rocks  that  has  been 
moved  from  its  site  of  origin 

Dimethylnitrosamine 

Department  of  Defense 

Describes  a  surface  water  body  (stream 
or  pond)  which  only  has  water  in  it 
during  the  season(s).  Opposite  of 
perennial 

A  geomorphic  feature  represented  by  a 
steep  slope  or  face  at  the  edge  of  a 
highland 

A  mass  of  earth  materials  bounded  on 
at  least  two  sides  by  structural 
faults 

Feet  per  day 
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groundwater  divide 


GC 

gpm 

gpd 

GPR 

HARM 

HNu 

hydraulic  conductivity 


hydraulic  gradient 

igneous 

IRP 

JP-4 

K 

lens 


A  theoretical  dividing  line  in  the 
water  table  on  each  side  of  which  the 
water  table  slopes  away,  forming  a 
boundary  between  separate  groundwater 
basins 

Gas  chromatographic  analytical  instru¬ 
ment  or  method 

Gallons  per  minute 

Gallons  per  day 

Ground-penetrating  radar 

Hazard  Assessment  Rating  Methodology 

A  brand  name  for  a  volatile  organic 
vapor  photoionization  detection  meter 

Ratio  of  flow  velocity  to  driving 
force  for  viscous  flow  of  water  under 
saturated  conditions  in  a  porous 
medium,  or  volume  of  water  moving 
through  a  unit  area  of  aquifer  under 
a  unit  hydraulic  gradient 

Rate  of  change  in  pressure  or  hy¬ 
draulic  head  in  groundwater  over  a 
given  distance  of  flow 

Describes  crystalline  rocks  formed  by 
solidification  from  a  molten  magma 
either  beneath  the  surface  or  on  the 
surface 

Installation  Restoration  Program 
Jet  fuel 

Common  symbol  for  hydraulic  conduc¬ 
tivity 

A  body  of  sediment  or  rock  thick  in 
the  middle  and  thin  at  the  edges 


lenticular 


Lens -shaped 
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mafic 


Pertaining  to  or  composed  primarily 
of  "dark  minerals"  (iron  magnesium 
silicates) 


metamorphic 

Describes  rocks  which  have  formed  in 
the  solid  state  in  response  to  pro¬ 
nounced  changes  in  temperature,  pres¬ 
sure,  and/or  chemical  environment 

ug/g 

Micrograms  per  gram  (equal  to  mg/kg 
and  equivalent  to  parts  per  million 
in  solids) 

ug/L 

Micrograms  per  liter  (equivalent  to 
parts  per  billion  in  water) 

mg/g 

Milligrams  per  grams  (equivalent  to 
parts  per  thousand) 

mg/L 

Milligrams  per  liter  (equivalent  to 
parts  per  million  in  water) 

mgd 

Million  gallons  per  day 

MSL 

Mean  sea  level  datum 

N 

North 

MAFB 

Mather  Air  Force  Base 

O&G 

Oil  and  grease 

OEHL 

Occupational  and  Environmental  Health 
Laboratory 

PCB 

Polychlorinated  biphenyl  compound 

perched 

A  saturated  zone  above  the  main  satu¬ 
rated  groundwater  flow  zone  or  aqui¬ 
fer,  and  separated  from  the  main  aqui¬ 
fer  by  a  zone  of  low  permeability 

P.G. 

Registered  Professional  Geologist 

Ph.D.  Doctor  of  Philosophy  degree 

POL  Petroleum  oil  and  lubricants 
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potentiometr ic 
(piezometric)  surface 

ppb 

ppm 

Quaternary 

RCRA 

Recent 

SAC 

sedimentary 

semi-confined 

specific  capacity 

specific  yield 

square  feet/day 


Surface  defined  by  the  levels  to  which 
water  will  rise  in  wells  penetrating  a 
single  aquifer,  caused  by  hydrostatic 
pressure 

Parts  per  billion  (equivalent  to  ug/L 
in  water) 

Parts  per  million  (equivalent  to  mg/L 
in  water) 

The  last  of  two  periods  in  the  Cen- 
ozoic  Era,  subdivided  in  Pleistocene 
and  Holocene  (or  Recent)  epochs,  oc¬ 
curring  approximately  1.6  million 
years  ago  to  the  present 

Resource  Conservation  and  Recovery  Act 
of  1976 

The  second  epoch  of  the  Quaternary, 
including  modern  time  and  the  period 
of  time  (approximately  10,000  years) 
since  the  last  ice  age  (synonymous 
with  Holocene) 

Strategic  Air  Command 

Describes  rocks  resulting  from  depo¬ 
sition  of  transported  material  that 
has  accumulated  in  layers 

An  aquifer  condition  in  which  the  con¬ 
fining  strata  above  the  aquifer  are 
not  laterally  continuous 

The  sustained  yield  of  a  well  divided 
by  the  drawdown  in  that  well  after  a 
stabilized  pumping  condition  is  ob¬ 
tained  (reported  in  gpm/foot) 

Volume  of  water  yielded  by  gravity 
per  unit  volume  of  saturated  aquifer 
materials  (corresponds  to  storativity 
in  an  unconfined  aquifer) 

Square  feet  per  day 
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storativity 
(storage  coefficient) 


TCE 

terrigenous 


Volume  of  water  than  an  aquifer  re¬ 
leases  from  or  takes  into  storage  per 
unit  surface  area  of  aquifer  per  unit 
change  in  hydraulic  head 

Tr ichloroethylene 

Deposited  in  or  on  the  earth's  crust, 
not  in  a  marine  environment 


tertiary 


TOC 


The  first  of  two  periods  in  the  Cen- 
ozoic  Era,  occurring  approximately  66 
to  1.6  million  years  ago 

Total  organic  carbon 


transmissivity 


tuff-breccia 


unconfined 


The  volume  of  water  moving  per  unit 
time  per  unit  width  of  a  saturated 
layer  under  a  unit  hydraulic  gradient 

Indurated  volcanic  rock,  formed  from 
coarse  angular  volcanic  fragments  in  a 
matrix  of  finer  volcanic  particles 

An  aquifer  in  which  the  water  table 
forms  the  upper  boundary 


unconsolidated  sediments  Sediments  that  are  uncemented  and  thus 

include  interconnected  void  space 
(primary  porosity)  that  allows  storage 
and  transmission  of  significant  vol¬ 
umes  of  groundwater 

USAF  United  States  Air  Force 


U.S.  EPA 


VO  A 


water  table 


United  States  Environmental  Protec¬ 
tion  Agency 

Volatile  organic  and  aromatic  hydro¬ 
carbon  compounds 

The  level  below  which  earth  materials 
are  saturated  with  water 
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APPENDIX  B 


SCOPE  OF  WORK 
TASK  ORDER  0026-02 


STAGED 


INSTALLATION  HESTCHATICN  PROGRAM  ^  ^  ',534 

Phase  I 13  Field  Evaluation 
Mather  AF3,  California* 


I.  Description  of  Work 

The  purpose  of  this  task  is  to  determine  if  environmental  contamination 
has  resulted  from  waste  disposal  practices  at  Mather  AF3  CA;  to  provide  esti¬ 
mates  of  the  magnitude  and  extent  of  contamination,  should  contamination  be 
found;  to  identify  potential  environmental  consequences  of  migrating  pollu¬ 
tants;  to  identify  any  additional  investigations  and  their  attendant  cost3 
necessary  to  properly  evaluate  the  magnitude,  extent  and  direction  of  movement 
of  discovered  contaminants. 

The  presurvey  report  (mailed  under  separate  cover)  and  Phase  I  IRP  report 
(mailed  under  separate  cover),  incorporated  background  and  description  of  the 
sites  for  this  task.  To  accomplish  the  survey  effort,  the  contractor  shall 
take  the  following  3teps : 

a.  .Sacral 

1 .  The  areal  extent  of  each  site  shall  be  determined  by  reviewing 
available  aerial  photos  of  the  base,  and  by  field  reconnaissance. 

2.  Each  location  where  surface  water,  sediment,  cr  core  samples  are 
collected  shall  be  narked  with  a  permanent  marker  (where  practical),  and  the 
location  recorded  on  a  project  map  for  the  site. 

3.  Three  rounds  of  sampling  shall  be  performed  or.  the  monitoring  wells 
installed  during  this  task.  The  rounds  3hall  be  performed  at  three  different 
aquifer  level  conditions.  Exact  dates  shall  be  determined  tv  the  contractor  in 
the  field. 


3.  A CAW  Area 

1 .  Install  three  downgradient  monitoring  wells  at  the  AC AW  site. 
Wells  shall  be  Installed  according  to  procedures  outlined  in  paragraph  H 
below. 


2.  Collect  one  sample  per  well  during  each  sampling  round.  Analyze 
the  samples  for  YQC.  TOC,  oils  and  greases  (IR  method)  and  ?T3s. 

C.  "7100"  Area  Disposal  Site 

1 .  Install  three  downgradient  monitoring  wells  along  the  perimeter 
read  west  and  south  of  the  disposal  site.  The  wells  shall  be  installed 
according  to  procedures  outlined  in  paragraph  H  below. 

•Highlights  of  modification  underscored 
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2.  Collect  one  sample  per  well  during  each  sampling  round.  Analyze 
samples  for  oils  and  greases  (IR),  TCC,  VCC,  phenol,  cyanide;  Cr,  ?b,  Cd,  Mi, 
Ag . 


D.  West  Ditch  Area 

1.  Install  two  dowr.gradier.t  monitoring  wells  west  of  the  ditch  near 
the  base  perimeter.  The  wells  shall  be  installed  according  to  procedures 
outlined  in  paragraph  H  below. 

2.  Collect  two  sediment  samples  from  the  ditch,  one  north  and  one 
south  of  the  west  ditch  skimmer. 


3  •  Collect  one  sample  per  well  during  each  sampling  round.  Analyze 
groundwater  and  sediment  samples  for  oils  and  greases  (IR),  TOC,  VCC,  phenol, 
cyanide;  Pb,  Cr,  Cd,  Ni,  Ag. 

E.  Northeast  and  East..  3ase  Perimeter. 

1 .  Install  three  monitoring  wells  along  the  northeast  and  east  base 
perimeter.  The  wells  shall  be  installed  according  to  procedures  outlined  in 
paragraph  H  below. 


2.  Collect  one  sample  per  well  during  each  sampling  round.  Analyze 
samples  for  dimethylnitrcsanine  (DMH);  oil  and  greases  (IR),  TOC,  VOC.  Cr,  Pb, 
Cd,  Ni,  Ag,  DDT,  Chlcrnane,  2,4-D. 

F.  aa.3e_Productipn  Wells 


1.  All  ’5  basa  production  wells  shall  be  sampled  one  time,  and 
analyses  performed  for  TCC,  VCC,  and  oils  and  greases  (IR)  on  each  sample. 


2.  In  addition  to  the  parameters  specified  in  I.F.1.  above,  analyze 
specific  well  water  samples  for: 


ASiiLweli 


PCS 


MB-1 ,2,3,4 

(4  total) 

DMN ,  Cr,  Pb,  Cd, 

Ni, 

Ag, 

DDT,  Chlordane 

Engine  Test 

Cell  well 

Phenol,  Cyanide, 

Cr, 

Pb, 

Cd,  Ni,  Ag 

G.  Sampling  and  Analysis 


Sampling,  maximum  holding  time  ar.d  preservation  of  samples  shall 
strictly  comply  with  the  following  references:  Standard  Methods  for  The 
Examination  o £  Water  aj^i  Wastewater.  15th  Ed.  ,  (  1580)  ,  pp  35-42;  A3TM.  Part  31 , 
pp  72-82,  (  1976),  Method  D— 337 0;  ar.d  Methods  for  Chemical  Analysis  of  Waters 
and  Wastes.  E?A  Manual  600/4-79-020,  pp  xiii  to  xix  (1979).  Minimum  detection 
limit  for  analyses  are  shown  in  Attacnnent  1. 


H.  Well  Installation  ar.d  Cleanup 


black 


1 .  All  wells  installed 
iron  materials,  and  shall 


during  this  survey  shall  be  constructed  of 
be  grout-sealed  in  accordance  with  State  of 
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California  requirements.  Wells  shall  average  120  feet  in  depth  and  shall 
be  logged  in  accordance  with  'J.S.  Army  Toxic  and  Hazardous  Materials  Agency 

procedures  (furnished  under  separate  cover}.  Location  and  elevation  of  earcrmr - 

well  shall  be  surveyed,  and  recorded  on  the  project  map.  Total  well  footaga - 

installed  shall  not  exceed  1320  feet. 

2.  Each  well  installation  shall  be  cleaned  following  the  completl?  - 

of  the  well.  Drill  cuttings  shall  be  removed  and  the  general  area  cleaned - - 

I.  Data  Review 

Results  of  each  round  of  sampling  and  analysis  shall  be  tabulated  : _ 

Informal  Technical  Information  report  (Sequence  3  S3  reflected  in  Item  VI 
below)  and  forwarded  to  USAF  OEKL/CVT  for  review. 

J.  Recort  Preparation 

1 .  A  draft  final  report  delineating  the  findings  of  this  field 

investigation  shall  be  prepared  and  forwarded  to  the  USAF  OEKL  a3  specified - : - 

Item  VI  below.  This  report  shall  include  a  discussion  of  the  regional  hycr - — _ 

geology,  well  logs  of  all  project  wells,  data  from  water  level  surveys,  waca^ ssz: ... 
quality  analysis  results,  available  geohydrologic  cross  sections,  groundwac.-.-, . 
surface  and  gradient  vector  caps,  vertical  and  horizontal  flow  vectors  and 
Laboratory  quality  assurance  information.  The  report  shall  follow  the  USAH-1Y 

OEHL  supplied  format  (mailed  under  separate  cover). 

2.  Estimates  shall  be  made  of  the  magnitude,  extent  and  direction  - - 

movement  of  contaminants  discovered.  Potential  environmental  consequences  _ — m — un - 

discovered  contamination  must  be  identified.  Where  survey  data  are  insuffi.  - 

cient  to  properly  determine  or  estimate  the  magnitude,  extent  and  direction. 
movement  of  discovered  contaminants,  specific  recommendations,  fully  jus t if  ~ 
shall  be  made  for  additional  efforts  required  to  properly  evaluate  contami : —  : . — — 
tion  migration  and  included  in  a  separately  bound  appendix  to  the  draft  f-;-  .. 

report  (see  K  below). 

3.  Specific  requirements  for  future  groundwater  and  surface  water 
monitoring  must  be  identified. 

K.  Cost  Estimates 

The  contractor  shall  provide  estimates  for  all  additional  work 

recommended  to  permit  proper  determination  of  contaminants.  The  r e  c  o  mm  e  n  n - . — 

tions  provided  shall  include  all  efforts  required  to  determine  the  aagnitun..  ■—  — — 

and  direction  of  movement  of  discovered  contaminants  along  with  an  estimate. —luuu - 

the  time  required  to  accomplish  the  proposed  effort.  This  information  sha_ - 

be  provided  in  a  separately  bound  appendix  to  the  draft  final  report. 

L.  Meetings 

The  contractor's  project  leader  shall  attend  two  meetings,  to  be  heu_: - 

at  Mather  AFB  to  discuss  project  status  at  dates  and  times  to  be  specified 
later.  Each  meeting  3hall  last  12  hours. 
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II.  Site  Location  and  Dates: 

Mather  AF3  CA 
Building,  Tine  4 
Dates  to  be  established 


III.  Base  Support:  None 


IV.  Government  Furnished  Property:  None 

V.  Government  Points  of  Contact: 


1 .  Dr  Dee  Ann  Sanders 
USAF  OEHL/CVT 
Brooks  AFB  TX  78235 
(512)  536-2158 
AV  240-2158 


2.  Capt  Dennis  Korycinski 
USAF  Hospital  Mather/ SG?3 
Mather  AF3  CA  95655 
(916)  364-2284 
AV  828-2284 


VI.  In  addition  to  sequence  numbers  1,  5  and  11  listed  in  Atch  1  to  the 
contract,  which  are  applicable  to  all  orders,  the  reference  numbers  below  are 
applicable  to  this  order.  Also  shown  are  data  applicable  to  this  order. 


Sequence  Mo.  Block  10  Block  11 

15  MAC 

CM27R  12-MA-C 

AS  P.E3  ** 


4 

3 


31ock  12  Block  13  Block  14 
16  MAC 

;S-AiAC  21  MAC  * 

•  • 


*A  minimum  of  two  draft  reports  will  be  required.  After  incorporating  Air 
Force  comments  concerning  the  first  draft  report,  the  contractor  shall  supply 
the  USAF  OEKL  with  a  second  draft  report.  The  report  shall  be  forwarded  to 
the  applicable  regulatory  agencies  for  their  comments.  Contractor  shall 
supply  the  USAF  GEKL  with  25  copies  of  each  draft  report  and  50  copies  plus 
the  original  camera  ready  copy  of  the  final  report. 


**Upon  completion  of  analyses. 
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Attachment  1 

Required  Sample  Detection  Limits 


•*2l2Z 


Soil/ Sediment  Water 


•Total  Organic  Carbon  (TOC) 

Oils  and  Greases  ( IH  Method  412.3) 

Phenol 

Cyanide 

Lead 

Chromium 

Cadmium 

Nickel 

Silver 

PCB’s 

Dimethylnitrosanine  (DMN) 

DDT  isomers 

Chlordane 

2,4-D 

Volatile  Organic  Compounds  (VCC) 


1.0  nilligrac/gram 
100  micrograms/gram 
1  microgram/ gram 

1  microgram/gram 

2  micrograms/gram 
5  micrograms/gram 
1  microgram/gram 
10  micrograms/gram 
1  microgram/gram 


•  * 


1 .0  milligran/L 
10  aicrcgrams/L 
1 .0  microgram/L 
10  aicrogram3/L 
20  micrograms/L 
50  micrograms/L 
10  microgram3/L 
100  micrograms/L 
10  micrograms/L 
0.25  micrograms/L 
1 .0  nicrogram/L 
0.02  micrograms/L 
0.02  micrograms/L 
0.06  microgram/L 

it 


•Detection  levels  for  TOC  must  be  3  times  the  noise  level  of  the  instrument. 
Laboratory  distilled  water  must  show  no  response;  if  it  shows  a  response, 
corrections  of  positive  results  must  be  made. 


••Detection  limits  for  ?CCs  shall  be  as  specified  for  those  compounds  listed  in 
EPA  Methods  601  and  £02. 


Method:  Federal  Register,  Vol  44,  No.  233,  PP  69463-69473- 

This  method  should  be  strictly  followed  including  these  items: 

Item  1 .4  -  This  method  is  recommended  by  EPA  for  use  only  by  experienced 

residue  analysts  or  under  the  close  supervision  of  such  qualified 
persons. 

Item  2.2  -  This  is  most  important.  If  interferences  are  encountered  (as  in 

early  peaks  such  as  vinyl  chloride),  the  method  provides  a  secondary 
gas  chromatographic  column  that  will  be  helpful  in  resolving  the 
compounds  of  interest  from  interferences.  This  must  be  done  in  the 
case  of  vir.yl  chloride  and  so  noted  in  analysis  report. 

Items  3.3,  7. 1-7.3  -  These  sections  on  interferences,  contamination  and  QC 

should  be  strictly  followed. 

Items  8.3  -  All  samples  must  be  analyzed  within  the  recommended  holding  times. 

Thi3  must  be  followed  without  exception. 

If  questions  are  encountered  about  certain  contrminants  you  nay  be  asked  to 

3how  both  chromatograms  used  to  rule  out  possible  interferences. 
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DMN  =  Dimethy lnitrosamine 
Pesticides  -  DDT,  chlordane,  2,4-; 
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INSTALLATION  RESTORATION  PROGRAM 
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:  t  C'C-  :  e  ;  ■:  r  vel  1  c-r  ir.g  £  a  c  h 


“  r  r  ’*1 H 


r. r.  .yze 


•-  —  —  f 

Ac. 


Les  for  eels  and  grccree  (If-),  TOC,  VO_l_,  prer.ol,  cy  cr.i  ;e;  Cr ,  Fb,  Cc  ,  Ni, 


D .  Vest  Ditch  Area 

1.  Install  two  downgrade ent  coni  tori r.g  wells  west  of  the  citch  near 
the  base  perimeter.  The  wells  shall  be  installed  according  to  procedures 
outlined  in  paragraph  K  below. 

2.  Collect  two  se d inert  samples  fr on  the  ditch,  one  north  and  one 
south  of  the  west  ditch  skimmer. 

3.  Collect  cr.e  rarple  per  well  c-rir.g  cach^_s_az_pli_ng_round_.  Analyze 
groundwater  and  sediment  samples  for  oils  and  greases  (In),  TOC,  VOC ,  phenol, 
cyar.ice;  Pb,  Cr,  Cd,  Ni,  Ag. 

E .  Northeast  and  East  Ease  Perimeter 

1.  Install  three  coni  tori  r.g  wells  aieng  the  northeast  ar.d  east 
periseter.  Tr.e  wells  shall  be  installed  according  to  prcced-res  outline 


2.  Collect  one  sample  per  well  coring  each  sampling  round.  Analyze 


^ R  )  ,  -  a C  ,  V Cc  ,  Cr  ,  r  b , 


samples  for  din t thy  1  mi  tr osar. ir.e  (Dill ) ;  oil  and 
Cd,  Ni,  Ag,  DDT,  Chlcrcame,  2,h-D. 

F .  rise  rrczr cticn  Wells 

1.  All  15  base  production  wells  shall  be  sampled  one  tine,  and 
analyses  performed  for  TOC,  VOC ,  and  oils  and  greases  (IE)  on  each  sample. 

2.  In  addition  to  the  parameters  specified  in  I.F.1.  above,  analyze 
specific  well  water  samples  for: 

A 1 TV  well  PCS 

12-1,2,3,**  (**  total)  DMK ,  Cr ,  Pb,  Cd,  Ni,  Ag,  DDT,  Cnlcrdane,  2,3-D 

Ermine  Test  Cell  well  Phenol,  Cyanide,  Cr ,  Fb,  Cd,  Ni,  Ag 

C-.  Samel  i r.g  and  Analysis 

Sampling,  maximum  holding  time  and  preservation  cf  samples  shall 
strictly  comply  with  the  following  references:  Standard  Me  *.  h  ods  f  or  Tr.e 
Examination  of  Vater  and  Wastewater.  15th  Ed.,  (1931),  pp  33-32;  AS  TM.  Fart  3 1  , 
pp  72-82,  (1976),  Method  D-337C;  and  Methods  for  £LtT AUu  Analysis  of  Waters 
and  Wastes.  EPA  Manual  60CM-7S-C20 ,  pp  xiii  to  xix  (  1  979).  Kir.:  cur  detection 
limit  for  analyses  are  shewn  in  Attachment  1. 

H .  Well  Install  a  tier.  and  Cl ---an  up 


1.  All  wells  installed  coring  thi 
Hack  iron  materials,  and  shall  be  giout-s 


c  c 


•  ey  shall  t  e  ccr.s  true  ted  of 
in  acccrdar.ce  with  State  of 


r /('TR 02 
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cx  cr 


5:  tfc  Sc  cation  ar.c  rites: 

Mather  A.E2  CA 
Euilcing,  Tire  A 
Dates  to  be  established 

III.  rase  Supp ort:  None 

IV.  Gcverment  Furnished  Froperty:  Kcr.e 

V.  Gc\er  repent  Points  of  Contact: 


1 .  Dr  Dee  Ann  Sanders 
USAF  OEKL/CVT 
r:  coks  APE  TX  78235 
(312)  536-2158 
AY  293-21 58 


USA?  Hospital  Mather/ SIPS 
Mather  APE  CA  55655 
(916)  361-2259 
AY  82  8— 2  2  £9 


VI.  In  addition  to  sequence  r, unbars  1,  5  and  11  listed  ir.  Atch  1  to  the 
contract,  which  are  applicable  to  ail  orders,  the  reference  r.unters  telcw  are 
applicable  to  this  order.  Also  shown  ere  data  applicable  to  this  order. 


Sts -er.ee  No.  clock  10  Block  11 


1  ock  12  Block  13  clock  19 


o:;e/f. 

AS  EEQ 


:/»,ovre  ^nrcs'i  semayiz 


•A.  nir.inun  of  two  craft  reports  will  be  req-ired.  After  i  r. .  s:  p :  r  at  i  r.g  Air 
Force  conrtnts  concerning  the  first  craft  report,  the  contractor  shall  s-pply 
tne  USAF  CEHL  with  a  second  craft  report.  The  report  shall  be  forwarded  to 
the  applicable  regulatory  agencies  for  their  concerts.  Contractor  shall 
supply  the  USAF  OEHL  with  25  copies  of  each  craft  report  and  50  copies  plus 
the  original  canera  ready  copy  of  the  final  report. 

'•Upon  ccrpletion  of  analyses. 
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Requ 

Attachment  1 

ired  Sample  Detection  Limits 

Parameter 

Sc: 1 L Sediment 

Water 

•Total  Organic  Carbon  (TOC) 

1.0  cilligram/gram 

1 .0  milligram/L 

Oils  ar.d  Greases  (IS  Method 

412.3)  100  miorog rams /grass 

10  micrograms/L 

Phenol 

1  cicrogram/gram 

1  .0  microgr am/ L 

Cyar.ice 

1  cicrogram/gram 

10  micrograms/L 

Lead 

2  micrograms/gram 

20  micrograms/L 

Ch  rots  sum 

5  microgr ams/gram 

50  micrograms/L 

Cadmium 

1  micrcgram/gram 

10  micrograms/L 

Nickel 

10  micrograms/gram 

1  GO  Eicrcgrama  'L 

Silver 

1  microgr am/gram 

10  micrograms/L 

PC3 '  s 

— 

0.25  micrograms  'L 

Dimethy lnitrosamine  (DMN) 

— 

1.0  microgr  ass. 'L 

DDT  isomers 

— 

0.02  cicrcrrams/L 

Chlordare 

— 

0.02  micrcgrams  'L 

2.H-D 

— 

0.06  microgram/L 

Volatile  Organic  Compounds 

(VCC)  •* 

«* 

•Detection  levels  for  TOC  must  be  3  times  the  noise  level  of  the  instrument. 

Laboratory  distilled  water  cast  sh:w  no  response;  if  it  shews  a  response, 

corrections  of  positive  results  cast  be  cade. 

••Detection  limits  for  VCCs  shall  be  as  specified  for  those  cccpo-r.ds  listed  dr. 

EPA  Methods  6C1  and  602. 

Method:  Federal  Register,  Vol  ,  Sc.  233,  P?  69-68-65473- 

Tnis  cethod  should  be  strictly  followed  including  these  items: 

Itec  1.4  -  T.nis  method  is  recoccer.ded  by  E?A  for  use  only  by  experienced 

residue  analysts  or  under  the  close  supervision  of  such  qualifies 
persons. 

Item  2.2  -  Tr.is  is  most  imrsr tart .  If  interferences  are  encountered  (as  in 

early  peaks  such  as  vinyl  chloride),  the  method  provides  a  secondary 
gas  chromatographic  column  that  will  be  helpful  in  resolving  the 
compounds  of  interest  from  interferences.  Tr.is  mast  be  C:r-  in  t  'r  - 
caii  of  vir.yl  chloride  arc  sc  noted  ir.  analysis  report. 

Items  3.3,  7.1-7.?  -  Tr.^o  sections  on  interferences,  contamination  ar.i 

should  tv  sj.r_i_ct.jy  followed. 

Item  8.3  -  All  sample,  most  be  analysed  within  the  ressem-ndei  holder--  tire; . 

This  curt,  te  followed  withe  at  exception. 

If  questions  are  encountered  about  certain  cert am  scant  3  you  may  be  asked  to 

show  Loth  chromatograms  used  to  rule  out  possible  interferences. 
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APPENDIX  C 


BIOGRAPHIES  OF  KEY  PERSONNEL 


Education 

B  S  Biology.  Franklin  and  Marshall  College  (1963) 

M  S  Environmental  Engineering  and  Science.  Drexel  Univer¬ 
sity  (1965) 

Employment  History 

1965- Present  Weston 

1963-1964  Lancaster  County  General  Hospital 

Research  laboratory  for  analytical 
methods  development 

Relevant  Experience 

Mr  Marks  has  1 5  years  experience  in  environmental  labora¬ 
tory  and  engineering  activities  as  a  Proiect  Scientist.  Proiect 
Engineer  Proiect  Manager  and  Vice  President  of  Weston  s 
environmental  laboratory  He  has  analytical  laboratory  ex¬ 
perience  supervision  of  source  emission  testing  projects  and 
was  the  Proiect  Manager  on  numerous  source  testing  and 
ambient  air  monitoring  proiects.  including  a  maior  contract 
with  EPA  for  source  sampling  and  analysis  He  also  has 
experience  m  held  testing  to  determine  efficiencies  of  control 
equipment,  and  chemical  analysis  of  atmospheric  emissions 
from  various  industries 

Mr  Marks  was  the  Proiect  Manager  for  a  maior  corporate  (65 
plants)  air  testing  contract  iS350.000  yeari  The  plants  in¬ 
cluded  glass,  wood,  textiles,  and  asphalt  production 

Mr  Maiks  industry  experience  in  source  emissions  testing 
includes  fossil-fuel-fired  steam  generators  municipal  in¬ 
cinerators.  cement  plants,  nitric  acid  plants,  petroleum  re¬ 
fineries  and  petrochemical  plants,  iron  and  steel  plants  (basic 


oxygen  and  electric  arc  furnaces),  wet  process  phosphoric 
acid  plants,  superphosphoric  acid  plants  diammomum  phos¬ 
phate  plants;  triple  superphosphate  plants:  granular  triple 
superphosphate  storate  facilities;  intermediate  size  steam 
boilers  (10-250  x  106  Btu).  mercury  plants,  solvent  degreasing 
facilities,  steel  foundries;  synthetic  organic  chemical  plants 
pulp  and  paper  mills:  chlor-alkali  plants:  glass  manufacturing 
facilities;  stone  crushing  facilities;  plastic  plants,  clay  and  ore 
processing  operations. 

Mr  Marks  air  contaminant  testing  experience  includes  par¬ 
ticulates.  NO,,  fluorides.  SO2  SO3  HzSOa.  chlorides,  hy¬ 
drocarbons.  aldehydes,  organic  acids,  total  reduced  sulfur, 
permanent  gases,  odor,  mercury,  particle  size,  resistivity,  hy¬ 
drogen  sulfide,  chloride,  ozone,  metals,  sulfates,  vinyl 
chloride,  solvents.  TSP.  and  asbestos 

His  field  instrumentation  experience  includes  Orsat  ap¬ 
paratus.  Teledyne  combustible  instrument.  Lira  nondispersive 
infrared  instrument.  Servomex  oxygen  analyzer.  Lear-Siegler 
transmissometer.  duPont  sulfur  dioxide  monitoring  instrumen¬ 
tation.  Anderson  cascade  impactor.  Omega  pyrometer.  Meloy 
ozone  analyzer,  thermoelectron  SO2  analyzer.  RAC  Hi  Vol 
Samplers,  and  RAC  Nutech  control  console 

Mr  Marks  has  the  following  laboratory  instrumentation  ex¬ 
perience  infrared,  ultraviolet,  and  atomic  absorption  spec¬ 
trophotometry.  dissolved  oxygen  analyzer,  gas  chromatog¬ 
raphy,  and  total  oxygen  demand  and  total  organic  carbon 
analyzers. 

Mr  Marks  is  a  member  of  the  Air  Pollution  Control  Association, 
the  American  Society  for  Testing  and  Materials,  the  Water 
Pollution  Control  Federation  and  the  Water  Pollution  Control 
Association  of  Pennsylvania 


Registration 

Registered  Professional  Geologist  in  the  State  of 
Indiana 

Fields  of  Competence 

Groundwater  resources  evaluation;  hydrogeologic 
evaluation  of  sanitary  landfills  and  other  waste  disposal 
sites:  detection  and  abatement  of  groundwater  pollu¬ 
tion;  digital  modeling  of  groundwater  flow  and  solute 
transport;  statistical  analysis  of  geological  and 
geochemical  data:  geochemical  prospecting;  estuarine 
geology  and  geochemistry;  trace  metal  and  aqueous 
geochemistry 

Experience  Summary 

Seven  years  experience  in  hydrogeology  and 
geochemistry,  involving  such  activities  as:  assessment 
of  subsurface  water  and  soil  contamination;  develop¬ 
ment  of  contamination  profiles;  evaluation  of  remedia¬ 
tion  actions  for  groundwater  quality  restoration;  quan¬ 
titative  chemical  analysis  of  water  and  soil:  ore  assay 
and  ore  body  evaluation:  drilling  supervisor; 
hydrogeoiogic  assessment;  pollution  detection  and 
abatement:  estuarine  pollution  analysis;  application  of 
flow  and  solute  transport  computer  models:  computer 
programming;  protect  management;  teaching  en¬ 
vironmental  geology  and  geochemistry. 

Credentials 

B  A.,  Geology — Brown  University  (1966) 

M  S..  Geology— University  of  Delaware  (1973) 

Ph  D..  Geology— University  of  Delaware  (1979) 

Sigma  Xi.  The  Scientific  Research  Society  of  North 
America 

Geological  Society  of  America.  Hydrology  Division 

National  Water  Well  Association.  Technical  Oivision 

American  Association  for  the  Advancement  of  Science 

Estuarine  Research  Federation  Atlantic  Estuarine 
Research  Society 


Employment  History 

1979-Present  WESTON 

1977-1979  U  S.  Army  Corps  of  Engineers 

Waterways  Experiment  Station 

1976-1977  University  of  South  Florida 

Department  of  Geology 

1970-1976  University  of  Delaware 

Department  of  Geology 

1974-1976  Earth  Quest  Associates 

President  and  Principal  Partner 

1974  (Summer)  WESTON 

1966-1970  United  States  Navy 

Commissioned  Officer 

Key  Projects 

Project  manager  on  seven  task  orders  for  environmental 
assessment  services  at  United  States  Air  Force 
faculties  in  nine  states. 

Task  manager  for  a  Superfund  site  evaluation  in  Ohio. 

Site  manager  for  drum  recovery  operations  in  Penn¬ 
sylvania  and  New  Jersey. 

Protect  manager  for  site  assessments  of  oil  and  fuel 
spills  in  tour  states. 

Project  manager  for  closure  plan  development  at  a 
hazardous  waste  landfill  in  New  Jersey. 

Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  chemical  manufacturing  in  Delaware. 

Flow  and  solute  transport  digital  model  of  a  heavily- 
pumped  regional  aquifer  in  southern  New  Jersey 

Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  chemical  manufacturing  in  the  Denver  area 

Hydrogeoiogic  impact  assessment  of  on-land  dredge 
spoil  disposal  in  coastal  North  Carolina 

Geochemical  prospecting  and  ore  body  analysis  in 
Arizona. 


Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  a  hazardous  waste  site  in  northern  New 
England. 

Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  plating  and  foundry  wastes  in  eastern  Penn¬ 
sylvania. 

Operational  test  and  evaluation  of  new  naval  mine  ord¬ 
inances  in  southern  Florida. 

Publications 

"Metals  in  Estuarine  Sediments:  Factor  Analysis  and  Its 
Environmental  Significance".  Science,  214  (1981): 
441-443. 

"The  Remobilization  of  Trace  Metals  from  Suspended 
Sediments  Entering  the  Delaware  Estuary".  Presented 
at  the  27th  Annual  Meeting,  Southeastern  Section, 
Geological  Society  of  America.  Chattanooga.  Ten¬ 
nessee.  April  1978. 

Trace  Metals  in  Delaware  Bay  Sediments  and  Oysters" 
Presented  at  the  International  Conference  on  Heavy 
Metals  in  the  Environment.  Toronto,  Canada,  October 
1975. 


Fields  of  Competence 

Geologic  investigation  and  site  evaluation;  environmen¬ 
tal  impact  assessment,  quantitative  and  qualitative 
groundwater  analysis,  design  of  groundwater  monitor¬ 
ing  systems. 

Experience  Summary 

Nine  years  experience  in  geological  investigations  in¬ 
cluding  environmental  impact  analysis  m  geoiogy. 
groundwater,  and  soils:  hydrogeologic  investigations  of 
hazardous  waste  sites,  preparation  and  delivery  of  ex¬ 
pert  testimony;  assessment  and  mitigation  of  low-ievei 
radioactive  contamination  of  groundwater  and  soils, 
migration  of  low-level  radioactive  contamination  of 
groundwater  and  soils,  migration  of  radionuclides  m 
groundwater:  site  stability  in  limestone  terrains: 
development  of  evaluation  criteria  for  site  search  and 
selection  protects:  pre-mine  opening  hydrologic  in¬ 
vestigations  for  surface  and  underground  coal  mines: 
development  of  clean-up  strategies  for  hazardous  and 
radioactive  waste  disposal  sites:  Environmental  Impact 
Statement  preparation  and  review:  site  suitability  in¬ 
vestigations  of  waste  disposal  facilities  for  industrial 
and  residential  developments 

Credentials 

B.A.  —  Queens  College.  CUNY  ( 1 969) 

M  S  .  Geology  — University  of  Delaware  (1975) 

American  Geophysical  Union 
Geological  Society  of  America 

National  Water  Well  Association.  Technical  Division 

Employment  History 

1974-Present  WESTON 

1972-1974  University  of  Delaware 

Key  Projects 

Preparation  of  RCRA  Part  B  permit  application  for 
f ac i titles  in  the  Midwest  and  on  the  West  coast 


Initial  Assessment  Studies  to  identify  possible  con¬ 
tamination  resulting  from  past  practices  at  military  in¬ 
stallations. 

Assessment  of  groundwater  contamination  from  a 
municipal  landfill  in  the  Atlantic  Coastal  Plain  including 
aquifer  simulation  to  determine  migration  10.  20  and  30 
years  in  the  future 

Hydrogeologic  assessment  of  a  multi-source  military  in¬ 
stallation.  The  proiect  includes  groundwater  modeling 
for  the  installation  and  for  areas  outside  the  installation 
in  conjunction  with  State  and  Federal  agencies 

Design  of  monitoring  systems  tor  a  large  industrial  com¬ 
plex  in  Montana 

Assessment  of  regulatory  requirements  for  hazardous 
waste  lagoon  closure  m  over  forty  stales 

Assessment  and  analysis  of  emerging  rrenqs  n  ground 
water  research  as  applied  to  the  utility  industry 

Preparation  of  EPA  Remedial  Action  Master  P  ans  -or 
five  uncontrolled  hazardous  waste  sites 

Principal  investigator  for  geology  sons  ana  grcun2 
water  portion  of  an  Environmental  impact  Statement  *c 
the  decontamination  of  a  radioactive  waste  disposal 
site  in  Canonsburg.  Pennsylvania 

Project  manager  and  principal  investigator  on  c.ean-up 
of  a  site  contaminated  Dy  pharmaceutical  wastes  n 
New  Jersey 

Project  manager  ana  principal  investigator  *or 
assistance  in  EIS  preparation  for  five  synthetic  fuel 
plants  in  east-central  United  States. 

Evaluation  of  environmental  impact  and  operation  ot  23 
municipal  landfills  in  the  Atlantic  Coastal  Plain 

Hydrogeologic  investigations  at  mine  sites  prior  to.  aur 
ing  and  after  mining  operations  in  Illinois 

Hydrogeolog  c  investigations  to  determine  site 
suitability  for  landfills,  sewage  sludge  disposal  spray  m 
rigation  and  industrial  waste  disposal 

Principal  investigator  on  a  dredge  material  disposal  site 
feasibility  study  for  Interstate  Division  for  Baltimore  Ci¬ 
ty,  This  proiect  was  conducted  to  evaluate  the  feasibility 
of  specific  sites  for  disposal  of  5  million  cubic  yards  ot 


Professional  Profile 


material  dredged  from  the  Fort  McHenry  Tunnel  in 
Baltimore.  The  evaluation  included  examination  of 
costs,  engineering  feasibility,  site  stability,  impact  on 
biology  and  groundwater  and  ultimate  use  of  the  site  as 
an  inner-city  park. 

Supervision  of  an  investigation  to  determine  ground- 
water  quality,  delineate  the  extent  of  groundwater  pollu¬ 
tion  and  develop  a  groundwater-quality  management 
program  for  a  six-county  area.  Evaluated  the  adequacy 
of  existing  groundwater-quality  standards  and  in¬ 
teracted  with  regulatory  agencies. 

Evaluation  of  groundwater  quality,  quantity  and 
facilities;  impact  on  groundwater  for  sites  in  semi-arctic 
environments  and  within  the  Columbia  River  Basin  Pro¬ 
ject  area. 

Environmental  assessment  for  a  200,000-BPCD  refinery 
on  a  semi-arid  island  with  extensive  groundwater  use  in 
the  West  Indies. 

Evaluation  of  structural  stability  problems  in  limestone 
solution  area  in  Pennsylvania. 

Supervision  of  a  leachate  collection  system  and  ground- 
water  monitoring  program  for  an  industrial  landfill. 

Investigation  of  potential  sources  of  petroleum  product 
found  to  be  discharging  through  the  subsurface,  at  the 
shore  of  Lake  Erie. 


Development  of  a  state-of-the-art  study  and  environmen¬ 
tal  analysis  of  the  geothermal  steam  industry. 

Publications 

Sheedy,  K.  A.,  1979,  "Three-Phase  Approach  to  Deter¬ 
mination  of  Site  Stability  in  Limestone".  Presented  at 
Association  of  Engineering  Geologists  1979  Annual 
Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Schoenberger,  R  J.,  Haderer,  P.,  Dovey, 
R.,  1979,  "Solid  Waste  Disposal  in  the  Coastal  Plain;  A 
Case  Study."  Presented  at  Association  of  Engineering 
Geologists  1979  Annual  Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Leis,  W.,  Thomas,  A.,  1980,  "Land  Use  in 
Limestone  Terrain,  Problems  and  Case  Study 
Solutions".  In  Applied  Geomorphology,  (The  "Bingham¬ 
ton”  symposia;  11)  George  Allen  and  Unwin,  1982. 

Sheedy,  K.  A.,  Leis,  W.  Bopp,  F.,  Anderson,  J..  "Use  of 
Ground  Penetrating  Radar  in  Limestone  Terrain". 
American  Geographers  Association,  1981. 

Sheedy,  K.  A..  "Methodology  for  the  Selection  of  Low- 
Level  Radioactive  Waste  Disposal  Sites"  American 
Nuclear  Society,  1982. 


Walter  M.  Lels,  P.G. 


Registration 

Registered  Professional  Geologist  in  the  States  of 
Georgia  (No.  440)  and  Indiana. 

Fields  of  Competence 

Detection  and  abatement  of  groundwater  contamina¬ 
tion;  design  of  artificial  recharge  wells;  deep  well 
disposal;  simulation  of  groundwater  systems;  hydro¬ 
geologic  evaluation  of  hazardous  waste  sites  and  land¬ 
fills;  practical  applications  of  geophysical  surveys  to 
hydrologic  systems,  site  investigations,  and  borehole 
geophysical  surveys.  Geochemical  studies  of  acid  mine 
drainage  and  hazardous  wastes. 

Experience  Summary 

Sixteen  years  experience  as  field  hyarogeoiogist.  field 
supervisor,  protect  director,  research  director.  Six  years 
research  involving  two  consecutive  proiects  1)  applica¬ 
tion  of  geophysical  techniques  m  evaluating  ground 
water  supplies  in  fractured  rock  terrain  in  Delaware  and 
Pennsylvania;  2)  protect  director  for  an  artificial 
recharge  and  deep  well  disposal  study  Provided  con¬ 
sultation  tor  waste  disposal  and  aquifer  quality  pro¬ 
blems  for  coastal  communities. 

Developed  geochemical  sampling  techniques  for  deep 
mine  sampling.  Evaluated  synthetic  and  field  hydrologic 
data  for  deep  formulational  analysis  in  coal  field  pro¬ 
jects. 

Earlier  research  experience  involved  developing  tech¬ 
niques  for  mapping  subsurface  regional  structures  hav¬ 
ing  interstate  hydrologic  significance,  and  defining  ore 
bodies  by  geochemical  prospecting. 

Credentials 

B  S  .  Biochemistry  — Albright  College  1 1966) 

M  S  Hydrogeology  — University  of  Delaware  (1975) 

Cooperative  Program  Environmental  Engineering  — 
University  of  Pennsylvania 


Additional  special  course  work  in  Geology  and 
Hydrology.  Franklin  and  Marshall  College  and  Penn¬ 
sylvania  State  University 

Remote  Sensing  Data  Processing  Training.  Goddard 
Space  Center  (1978) 

OWRR  Research  Fellow.  1973 

National  Water  Well  Association.  Technical  Division. 

Geological  Society  of  America.  Engineering  Geological 
Division 

Society  of  Economic  Paleontologists  and  Mineralogists 

Employment  History 


1974-Present 

1973-1974 

1971  1973 
1967  1971 


Key  Projects 


WESTON 

University  of  Delaware 
Water  Resources  Center 

University  of  Delaware 

Pennsylvania  Department  of 
Environmental  Resources 


Definition  of  groundwater  contamination  from  sanitary 
landfill  leachate  and  recovery  of  contaminants  to  pro¬ 
tect  heavily  used  aquifer  in  Delaware 

Field  design  studies  for  artificial  recharge  and  waste 
disposal  wells. 

Design  and  construction  of  hydrologic  isolation 
systems  for  various  class  hazardous  wastes. 

Design  and  supervision  of  chemical  and  physical 
rehabilitation  of  groundwater  collection  systems  in  frac¬ 
tured  rock  and  coastal  plain  areas. 

Principal  investigator  for  six  projects  involving  subsur¬ 
face  migration  of  PCB's  in  New  York,  New  Jersey.  Penn¬ 
sylvania.  and  Oklahoma. 

Design  and  construction  supervision  of  hydrocarbon 
recovery  wells  in  Pennsylvania. 


Professional  Profile 


Geochemical  evaluation  of  coal  mine  pools  in  West 
Virginia. 

Geochemistry  of  subsurface  migration  of  toxic 
substances. 

Principal  investigator  for  eight  projects  involving  migra¬ 
tion  of  volatile  chlorinated  hydrocarbons  in  ground- 
water. 

Mineable  reserve  evaluations  for  coal,  sand  and  gravel, 
limestone,  clay  deposits,  mine  reclamation,  and 
monitoring. 

Design  geophysical  and  remote  sensing  assessments 
of  hazardous  waste  disposal  areas. 

Publications 

Leis,  W.,  and  R.R.  Jordan,  1974,  "Geologic  Control  of 
Groundwater  Movement  in  a  Portion  of  the  Delaware 
Piedmont".  OWRR— DEL  20. 

Leis,  W.,  1976,  "Artificial  Recharge  for  Coastal  Sussex 
County,  Delaware".  University  of  Delaware  Press,  Water 
Resources  Center. 

Leis.  W..  D.R.  Clark,  and  A.  Thomas,  1976,  "Control  Pro¬ 
gram  for  Leachate  Affecting  a  Multiple  Aquifer  System. 
Army  Creek  Landfill.  New  Castle  County,  Delaware",  Na¬ 
tional  Conference  on  Management  and  Disposal  of 
Residue  on  Land. 

Leis.  W.,  W.F.  Beers,  J.M.  Davidson,  and  G.D.  Knowles, 
1978.  "Migration  of  PCB's  by  Groundwater  Transport— 
A  Case  Study  of  Twelve  Landfills  &  Dredge  Disposal 
Sites  on  the  Upper  Hudson  Valley,  New  York",  Pro¬ 
ceedings  of  the  1st  Annual  Conference  of  Applied 
Research  &  Practice  on  Municipal  and  Industrial  Waste. 


Leis,  W.,  R.D.  Moose,  and  W.F.  Beers,  Critical  Area 
Maps,  a  Regional  Assessment  for  Karst  Topography", 
Association  of  Engineering  Geologists  1978  Annual 
Meeting. 

Leis,  W.,  and  W.F.  Beers,  "Soil  Isotherm  Studies  to 
Predict  PCB  Migration  Within  Groundwater",  (Abstract) 
ASTM  1979  Annual  Meeting,  Philadelphia,  Pennsylvania. 

Thomas,  A.,  and  W.  Lein,  "Physical  &  Chemical 
Rehabilitation  of  Contaminant  Recovery  Wells", 
Association  of  Engineering  Geologists  1978  Annual 
Meeting. 

Leis,  W.,  W.F.  Beers,  and  F.  Benenati,  "Migration  of 
PCB’s  from  Landfills  and  Dredge  Disposal  Sites  in  the 
Upper  Hudson  River  Valley”,  New  York  Academy  of 
Science  Symposium  on  PCB's  in  the  Hudson  River. 

Leis,  W.,  "Subsurface  Reclamation  by  Counter  Pumping 
Systems:  Geologic  and  Geotechnical  Aspects  of  Land 
Reclamation",  ASCE/AEG  1979  Symposium. 

Leis,  W.,  and  A.  Metry,  "Field  Characterization  of 
Leachate  Quality”,  Water  Pollution  Control  Federation 
1979  Annual  Meeting. 

Leis,  W.,  and  A.  Metry,  "Multimedia  Pathways  of  Con¬ 
taminant  Migration".  Water  Pollution  Control  Federa¬ 
tion  1980  Annual  Meeting. 

Leis,  W.,  and  K.  Sheedy,  "Geophysical  Location  of  Aban¬ 
doned  Waste  Disposal  Sites",  1980  National  Con¬ 
ference  on  Management  of  Uncontrolled  Hazardous 
Waste  Sites. 

Sheedy,  K„  and  W.  Leis,  1982,  “Hydrogeological  Assess¬ 
ment  in  Karst  Environments  (chapter)." 


James  S.  Smith,  Ph.D 


Fields  of  Competence 

Analytical  laDoratory  management:  organic  chemistry, 
mass  spectrometry.  GC/MS/DS.  hign  ana  low  resolution, 
chemical  ionization  and  special  techniques:  gas 
chromatography  including  capillary  column  techniques 
high  performance  liquid  chromatography  (HPLCl.  the 
uses  of  NMR.  IR.  UV.  visible,  inorganic  analyses  eiec 
trochemicai.  thermal  techniques  and  surface  meth 
odologies  iSEM.  ESCA.  SIMSl  to  solve  industrial  pro¬ 
blems.  the  development  of  quality  control  measures  m 
analytical  protocols,  the  testing  of  laboratory  safety 
methodologies,  innovation  of  new  analytical  techniques 
and  methods  to  solve  industrial  product  liability,  pro¬ 
duction  and  environmental  problems 

Experience  Summary 

Eleven  years  experience  m  the  supervision  of  an 
analytical  group  involved  in  solving  all  types  of  in¬ 
dustrial  problems  including  environmental  product 
safety,  production,  research  and  development  The  mam 
emphasis  was  on  the  innovative  development  of  ana¬ 
lytical  methods  utilizing  instrumental  technologies  in- 
depth  experience  in  the  organic  chemicals  inorganic 
chemicals  polymer,  fiber,  tire,  solvent,  fluorine 
chemicals,  coke  and  coal  tar  industries  Numerous 
scientific  presentations  Contributor  to  three  Chemical 
Manufacturers  Association  Task  Groups.  Environmental 
Monitoring,  Groundwater,  and  Hazardous  Waste  Re¬ 
sponse  Center 

Taught  general  chemistry,  analytical  chemistry,  organic 
chemistry,  and  instrumental  analysis  for  four  years  at 
Eastern  Michigan  University  and  the  University  of  II- 
mois. 

Credentials 

6  A  .  Chemistry  — Williams  College  (i960) 

Ph  D  .  Organic  Chemistry  — Iowa  State  University  1 1 964) 

Postdoctoral  Organic  Chemistry  — University  of  Illinois 
1 19661 


American  Chemical  Society 

American  Society  for  Testing  Materials 

American  Society  of  Mass  Spectroscopists 


Employment  History 


1981  Present 
1969-1981 

1966-1968 

1965  1966 


WESTON 

Allied  Chemical  Corporation 
Corporate  Research  Center 

Eastern  Michigan  University 
Assistant  Professor  of  Chemistry 

University  of  Illinois 


Key  Projects 


Directed  analytical  group  for  five  years  of  intensive 
sampling  and  analysis  of  a  toxic  insecticide.  Analyses 
involved  soil.  air.  water,  sludge,  blood  bile,  feces,  urine, 
animal  feed,  and  plant  samples  to  detect  the  compound 
ai  the  low  parts-per-billion  level  The  protect  involved 
rap'd  development  of  new  and  accurate  analytical 
methods 

Developed  an  industrumentai  analytical  laboratory  con¬ 
sisting  of  trace  environmental  analyses,  gas  chro¬ 
matography.  high  performance  liquid  chromatography, 
mass  spectrometry,  surface  analyses.  X-ray  photoelec¬ 
tron  spectroscopy  and  nuclear  magnetic  resonance 
spectroscopy  including  the  design  and  manufacture  of 
instrument  modifications,  purchasing  instruments,  and 
hiring  of  key  personnel 

isolated,  identified,  and  developed  a  method  of  analysis 
'or  a  colored  impurity  on  a  bulk  chemical  product.  Syn¬ 
thesized  the  colorant  for  proof  of  identification  and  as  a 
standard  for  futurj  analysis.  Proved  the  mechanism  of 
the  development  of  the  color  from  the  packaging 
materials.  Designed  new  specifications  eliminating  ihe 
problem 

Conducted  corporate  plant  environmental  laboratory 
OA/QC  audits  including  the  development  of  a  corporate 
QA/QC  manual 


>'>  '**> 

!  I  Ci  ) 


Postdoctoral  Mass  Spectroscopy  — Cornell  University 
1 19691 


Provided  an  inexpensive  and  accurate  method  of 
analysis  of  lead  for  a  manufacturing  plant  effluent  A 
published  methodology  in  kit  form  was  modified  for 
plant  personnel  use  to  measure  soluble  and  total  lead  in 
a  waste  stream  without  use  of  excessive  manpower  or 
capital.  QA/QC  procedures  were  included  as  well  as  the 
use  of  performance  samples 

Supervision  of  analytical  technological  advances  that 
lead  to  either  patents  and  new  products  in  the  fields  of 
coal  tar  chemicals,  food  packaging  and  transformer 
manufacturing. 

Publications 

Smith.  J..  A.  Weston,  and  C.  Wezwick.  Tire  Cord  Emis¬ 
sion  Studies.  Conclusion  ,  The  International  Society  of 
industrial  Yarn  Manufacturers.  Savannah,  Georgia.  3-4 
November  1977 

Hanrahan.  J..  E,  McCarthy.  D  Richton,  J  Smith,  and  A 
Weston,  "Identification  of  an  Interfering  Compound  is 
the  Determination  of  Dimethyimtrosamine  by  Gas 
Chromatography-Mass  Spectrometry  .  26th  Annual 
Conference  on  Mass  Spectrometry  and  Allied  Topics. 
St  Louis.  Missouri.  28  May  to  2  June  1978 

Brozowski,  E..  D.  Jeroiamon.  D.  Richton,  D.  Smith.  J 
Smith,  and  A  Weston.  Industrial  Applications  of 
Chemical  Ionization  with  the  Ammonium  Ion ",  26th  An¬ 
nual  Conference  on  Mass  Spectrometry  and  Allied 
Topics.  St  Louis.  Missouri.  28  May  to  2  June  1978 

Mueller.  B  W  .  L  Palmer.  G  Rebyak.  and  J  Smith. 
Analysis  of  Alpha  and  Beta  Naphthalene  Sulfonic 
Acids  by  High  Performance  Liquid  Chromatography  ' 
North  Jersey  A  C  A  Chromatography  Discussion  Group. 
Nutley.  New  Jersey.  14  March  1979 

French.  C..  L  Palmer,  and  J  Smith.  "  Analysis  of 
Polymer  Oligomers  by  High  Performance  Liquid 
Chromatography ",  Middle  Atlantic  Regional  ACS 
Meeting.  West  Long  Branch.  New  Jersey,  19-23  March 
1979 


Burkitt.  D  and  J.  Smith.  A  Simple  Chromatographic 
Modification  Providing  for  Rapid  Interchange  of 
Capillary  and  Packed  Columns '.  Middle  Atlantic 
Regional  ACS.  Meeting,  West  Long  Branch,  New 
Jersey.  19-23  March  1979. 

Brozowski.  E„  D.  Jeroiamon,  D.  Richton,  D.  Smith,  and  J 
Smith,  A  Convenient  Method  for  the  Evaporation  ot 
Solvent  in  the  Priority  Pollutant  Program. “  Middle  Atlan¬ 
tic  Regional  A  C  S.  Meeting,  West  Long  Branch,  New 
Jersey.  19-23  March  1979. 

Mady.  N.,  D.  Smith,  J.  Smith,  and  C.  Wezwick,  "The 
Analysis  of  Kepone  in  Biological  Samples".  Pro¬ 
ceedings  of  the  9th  Materials  Research  Symposium, 
Gaithersburg,  Maryland.  10-12  April  1978. 

Mueller,  B.,  L.  Palmer,  and  J.  Smith,  "A  High  Perform¬ 
ance  Liquid  Chromatographic  Method  for  the  Analysis 
of  Bis-phenoi-A  and  Its  Impurities",  Middle  Atlantic 
Regional  ACS.  Meeting,  West  Long  Branch.  New 
Jersey,  19-23  March  1979. 

Gabriel,  M  .  J  Hanrahan.  and  J  Smith,  "A  Sensitive 
Method  for  the  Quantitative  Analysis  of  Pyridine  at  the 
Low  PPM  Level".  Middle  Atlantic  Regional  ACS 
Meeting,  West  Long  Branch.  New  Jersey.  19-23  March 
1979. 

Burkitt.  D  .  J  Hanrahan.  and  J  Smith.  "  Analysis  of  Hex- 
achloroacetone  and  Hexafluoroacetone  in  Industrial 
Wastewater",  Proceedings  of  the  A  S  T  M  Committee 
D-19  Symposium.  "The  Measurement  of  Organic  Pol¬ 
lutants  m  Water  and  Wastewater".  Denver.  Colorado. 
19-20  June  1978 

Brozowski.  E  .  D  Burkitt.  M  Gabriel.  E  McCarthy.  J 
Hanrahan.  and  J  Smith,  A  Simple.  Sensitive  Method 
for  the  Quantitative  Analysis  of  Carbon  Tetrachloride 
and  Chloroform  in  Water  at  the  Parts  Per  Billion  Level” 
Proceedings  of  the  9th  Materials  Research  Symposium. 
Gaithersburg,  Maryland.  10-12  April  1978. 


Theodore  F.  Them,  Ph.D. 


Fields  of  Competence 

Inorganic  and  organic  chemistry,  instrumental 
analytical  techniques  synthesis  of  organic  chemicals 
laboratory  management  chemical  ’esearcn  and  educa¬ 
tion 

Experience  Summary 

Nine  years  experience  n  inorganic  and  organic 
chemistry  with  strong  synthetic  organic  and  mstrumen 
tai  analytical  background  Experienced  researcher  ana 
teacher  Background  n  conceptualizing  founding  ef 
tectmg.  and  administering  a  chemical  consulting  *urn 

Credentials 

M  S  Chemistry —  University  Of  New  Mexico  ■  1 9 75 1 
Ph  D  Chemistry  — University  ot  New  Mexico  1 1 9 77 1 
American  Chemical  Society 
The  Society  of  Sigma  Xi 

Southwest  Association  oi  Forensic  Scientists  — 
Associate  Member 

Society  of  Applied  Spectroscopy.  Rio  Grande  Section 

Employment  History 


thermal  conductivity,  and  photoionization  detectors  Ex 
perience  includes  methods  development,  separation  op 
timization.  and  data  reduction 

Familiarity  with  use  maintenance  and  operation  of  gas 
chromatograph/mass  spectrometer/data  system  iGC. 
MS-DSl  in  separations  and  identifications  of  complex 
mixtures  and  molecules  Experience  includes  methods 
development  separation  enhancement  packed  and 
capillary  column  techniques,  and  data  reduction 

Familiarity  with  use  and  operation  of  various  infrared 
nuclear  magnetic  resonance  (NMRi.  atomic  absorption 
i  A  A),  and  liquid  chromatographic  iLC)  instrumentation 

Familiarity  with  use  maintenance,  and  operation  of 
Tekmar  Models  LSC  2  ana  ALS  purgedrap  and  liquid 
sample  concentrator  devices  and  associated  gas  chro¬ 
matographic  methods 

Familiarity  with  use  maintenance,  and  operation  of 
Fisher  Model  490  Coai  Analyzer  for  analysis  of  moisture, 
volatiles  and  ash  m  coal 

Familiarity  with  use  maintenance,  and  operation  of 
Fisher  Sulfur  Analyze'  System  for  analysis  of  sulfur  in 
coal  ana  hydrocarbon  fuels 

Familiarity  with  use  maintenance  and  operation  of  Par r 
Adiabatic  Bom  Calorimeter  and  associated  Master  Con¬ 
troller  in  calorimetric  analysis  of  coal  and  coke, 
foodstuffs,  and  fuels 


1982-Present  WESTON 

1981-1982  Bell  Petroleum  Services.  Inc. 


1982-1982  Bell  Pe’roleum  Laboratories 


Familiarity  with  use.  maintenance,  and  operation  of 
Fisher  Models  Titralyzer  II  (Fixed  End  Point)  and 
Tritrimeter  II  automatic  titration  systems  for  analysis  of 
water  by  pH  or  millivolt-sensitive  methods 


1977-1981  AnaChem.  Inc. 

Co-Founder,  Vice  President 

1975-1977  University  of  New  Mexico 

Practical  Experience 

Familiarity  with  use.  maintenance,  and  operation  of  gas 
chromatographs  with  flame  ionization,  electron  capture. 


Publications 

Hazardous  Properties  and  Environmental  Ettects  of 
Materials  Used  m  Solar  Heating  and  Cooling  tSHAC) 
Technologies .  Interim  Handbook.  J.Q  Search  (ed ). 
August  1978  Sandia  Laboratories  report  Sand  78-0842. 
available  from  National  Technical  Information  Service. 
Springfield.  Virginia. 


r  <n 


Professional  Profile 


"Isomerism  in  Complexes  of  Bidentate  Ligands  with 
Enantiotopic  Donor  Atoms  RE  Tapscott,  J  D  Mather, 
and  T  F  Them,  Coordination  Chem.stry  Reviews.  Voi 
19.  Nos  2/3,  September  1979 

Stereochemical  Studies  on  Diastereomers  o<  Tns 
(2.3-butanediamine)-Colbalt  (III)'  .  C.J  Hiileary.  T  F 
Them.  R  E  Tapscott.  Inorganic  Chemistry.  Voi  19.  No 
102.  1980 

Staying  Abreast  of  PCB  Regulations.  TESTING  ",  R  M 
Holland  and  T  F  Them.  Professional  Trade  Publication. 
June  1980 

Stereochemistry  of  Arsenic  (III)  and  Antimony  till)  1.2- 
DihydroxyEychohexane-l,2-dicarboxylates."  D  Mar 
covich.  E  N  Duesler.  R  E.  Tapscott.  and  T  F  Them.  In¬ 
organic  Chemistry.  1982 


Alison  L.  Dunn 


Fields  of  Competence 

Groundwate'  How  system  analysis  and  numerical 
modeling  groundwater  contamination  assessment  and 
remed  a'ion  hydrogeoiogic  evaluation  of  solid  and 
hazardous  waste  sites,  water  supply  and  recovery  wen 
design  and  testing  monitor  wen  network  design  and  im 
pigmental  ion  sampling  ot  soil  ano  water  tor  conven 
tiona1  and  hazardous  chemica  compounds 

Experience  Summary 

Three  yea’s  exper  ence  as  field  hyd'ogeoiogist  and  pro 
,ec:  geo  ogist  m  mdustria  and  nazardous  waste 
disposa  s.te  investigations  including  two  SupeHund 
sites  ano  in  inventories  and  assessments  of  various 
classes  of  miection  wells  Th'ee  vears  of  graduate 
'esea':h  m  hydraulic  properties  ot  sha'es  and 
mudstones  watershed  hydrology  and  coastal 
hyorogec  ogy  including  practical  applications  o' 
numenca  groundwater  flow  models 

Credentials 

B  A  Geology  —  Mount  Holyoke  College  1976 
M  S  h , o'ogeoiogy  —  Unive'siy  of  Alcona  ri96’i 
Nat  ora  Wate-  Wen  Association  Technical  D'vSiOn 
America^  GeopnySiCa  Union  Hyd'Oipgv  Division 

Employment  History 

’98a  P'esent  WESTON 

i98t  1964  SMC  Maim  Inc 

1978  i98i  Unive-sitv  of  Ancona  Dept  o' 

Hydrology 

Environme^ta  Research 
LaPo'atony  ana  Office  o*  A-ic  Lane 
Studies 

'976  , Sumrne*  Office  o*  the  State  Geo'og'St 

Montpene'  VT 

Key  Projects 

Pieid  eva'uat'Or  o*  poteniia1  groundwater  cortam.na 
tion  a'  ar  A  r  Fo'Ce  Base  in  Cantorn ,a  ncludmg  monitor 


well  installation  and  sample  collection  analysis  o* 
hydrogeoiogic  and  chemical  data 

Site  assessment  and  remediation  a1  a r  uncontrolled 
hazardous  waste  disposal  site  in  New  Je'sey  including 
fieid  sampling  of  highly  contaminated  groundwate'  ano 
soils,  conceptual  development  o*  site  remediation 
measures  ano  testing  o'  remedia  measures  on  a  com 
puter  groundwater  (low  mode1 

Hydrogeoiogic  investigation  of  a  60  acre  site  for  impact 
of  past  electronic  components  manufacturing  opera 
lions  on  ground  and  surface  water 

Evaluation  o'  'he  effect  o'  placing  an  innovative  top  sea' 
tor  closure  ot  a  25  acre  municipal  landfill  including 
analysis  of  long  tern  hydrogeciog'C  and  geochemica1 
conditions 

Site  assessment  and  remeciatipn  at  ar  uncondoned 
hazardous  waste  disposal  site  m  Ohio  including  a  meta 
detector  Su"ve>  to'  tuned  drums  SO'  sampling  drilling 
and  wei  construction  supenvS'Or,  wet  logging  anc 
data  analysis 

Evaluation  o‘  surface  seepage  'rpm  a  3  ac-e  wastewa'e- 
lagoon  mc'udmg  water  ieve  mor.ionng  and  a  dfia  ed 
wate'  budge' 

Publications 

Tnchior oet n» lene  Occurrence  anc  G'ouna  Wate' 
Restoration  m  Higniy  Ams'ciOn  Bedroc*  A  Case 
Studv  Co  a-tho- David Kraus  m  Proceedings  of  the 
Third  Natior.a  Symposium  and  E>POS'''on  on  Aqu  te' 
Res'o'ation  ana  G'Oundwa'e1  Monitoring  Nancna 
Water  We  Association  Co'umpjs  Oh  1983 

The  Impac’  of  Top  Seai  ng  or  the  Windham  Conner 
ticut  Lard'iii  Co  authors  RM  Schuiie' ana  W  W  Beck 
Jr  in  Proceedings  O'  the  9tr  Annua  U  S  ERA 
MERL'SHWRD  Conte-ence  '983 

Leachate  Qua'  ty  imp-ovements  a'le-  Tot  Seanng  Co 
authors  WW  Beck  j>  and  G  h  fmnch  ir  Proceedings 

o'  the  8th  Annua'  U  S  EpA  MERlShw'RD  Conference 
1982 


'  Preliminary  Assessment  of  the  Hydrologic  Environ 
ment  ot  Klamath  Marsh,  Oregon  "  Co-authors  M  E 
Norveiie  S  L  Vierek  and  S  Ince  MADSAT  Protect  Com 
ple'-on  Report  No  31,  Office  of  And  Land  Studies 
University  ot  Arizona  1981  71  p 

A  Study  of  Salinity  in  Effluent  Lakes  Puerto  Penasco 
Sonora  Mexico  "  Hydrology  and  Wafer  Resources  in 
Arizona  ana  the  Southwest.  Amencan  Water  Resources 
Association,  Arizona  Section  1981 


Analysis  of  a  Saline  Ground-Water  Flow  System  In 
Puerto  Penasco,  Sonora,  Mexico  "  Presented  to  the  Cor- 
dilleran  Section  Meeting  of  the  Geological  Society  of 
America.  March,  1981 

“A  Bibliography  of  Vermont  Geology  "  Compiled  with 
Charles  A  Ratte  and  Diane  Vanacek.  Office  of  the  State 
Geologist,  Montpelier,  Vermont,  1980 


Glenn  R.  Smart 


Fields  of  Competence 

Hydrogeologic  investigations  of  potential  hazardous 
waste  sites  and  landfills;  design  and  supervision  of  in¬ 
stallation  of  groundwater  monitoring  programs;  collec¬ 
tion  of  field  data  and  evaluation  of  potential  en¬ 
vironmental  impact,  management  of  hydrogeologic  pro- 
/ects  at  hazardous  waste  sites 

Experience  Summary 

Seven  years  of  experience  m  various  aspects  of  the 
water  resource  industry  Involvement  in  over  100  hazard¬ 
ous  waste  proiects  in  sixteen  states  Development  of 
hazardous  waste  site  preliminary  assessments  and  full 
held  investigations  Development  of  site  safety  plans 
‘or  use  during  hazardous  waste  site  evaluations  Fully 
trained  in  the  use  of  respiratorv  protective  equipment 
emergency  first  aid  procedures,  site  sampling  protocols 
ano  cham-of-custody  procedures,  and  general  site  safe¬ 
ty  programs  Frequent  interaction  with  government  and 
ndustriai  clients  Provided  expert  testimony  tor  super 
'und  litigation 

Employed  remote  sensing  techniques  and  on-site  in¬ 
vestigations  to  locate  favorable  sites  for  the  develop 
ment  of  groundwater  supplies  Collected  field  data, 
compiled  hydrologic  and  hydraulic  input,  prepared 
reports  for  flood  insurance  studies  Presented  study 
■esuits  to  federal,  state  and  local  authorities 

Credentials 

0  S  Hydrology  — University  of  New  Hampshire  1 1 977) 
National  Water  Well  Association.  Technical  Division 
American  Water  Resource  Association 

Employment  History 

1984-Present  WESTON 

1979  1984  Ecology  and  Environment,  Inc 

1977  1979  Sverdrup  &  parcel  and  Associates. 

Inc. 


Key  Projects 

Protect  Manager  for  Supertund  site  hydrogeologic  in 
vestigation  to  determine  potential  impact  on  local  well 
water  supplies 

Protect  Manager  for  complete  hydrogeologic  investiga 
tion  of  Superfund  site  involving  alleged  contamination 
of  municipal  field 

Protect  Manager  for  confidential  industrial  client  Pro¬ 
tect  included  hydrogeoiogic  study  to  determine  the 
groundwater  quality  beneath  site  slated  for  industrial 
development 

Supervised  a  team  of  six  field  geologists  and  par¬ 
ticipated  m  collection  of  geologic  data  for  nationwide 
mineral  survey  Responsible  for  all  planning,  logistics, 
quality  assurance  and  financial  control  of  the  team 

Designed  shallow  water  table  study  to  assess  impact  of 
past  waste  disposal  practices  of  confidential  client 

Designed  and  supervised  installation  of  numerous 
groundwater  monitoring  programs  at  hazardous  waste 
sites 

Publications 

Hagger.  C  L  D  .  and  G  R  Smart.  Drilling  and  Installa¬ 
tion  of  Groundwater  Monitoring  Wells  on  Hazardous 
Waste  Sites:  Construction  Specifications  and  Prepara¬ 
tions  for  Non-ideal  Field  Conditions.  Paper  presented 
to  Northeast  Conference  on  the  Impact  of  Waste 
Storage  and  Disposal  on  Groundwater  Resources. 
Ithaca.  New  York.  July.  1982 

Smart.  G  R  .  A  Cost-Effective  Approach  to  Monitoring 
Well  installation  Paper  presented  to  Triangle  Con- 
‘erence  on  Environmental  Technology,  University  of 
North  Carolina  at  Chapel  Hill.  North  Carolina.  April. 
1983. 

Smart.  G.R.,  Instrilation  of  Monitoring  Wells  at  Hazard¬ 
ous  Waste  Sites  "  Paper  presented  to  1983  Spill  Control 
and  Hazardous  Materials  Conference.  New  Haven.  Con¬ 
necticut.  1983 

Smart.  G  R  .  Design  of  Monitoring  Well  Systems  to 
Meet  RCRA  Requirements  Presented  at  the  HMCRI 
Waste  Site  Conference.  Houston.  Texas.  March.  1984 


Steven  I.  Michelson 


Registration 
Engineer- In-Training 

Fields  of  Competence 

Field  investigations;  groundwater  resource  evaluations; 
hyarogeoiogic  investigations  of  iancfills  and  potential 
water  resource  impacts;  geologic  mapping,  regional  and 
local  structural  and  geomorphological  analyses; 

microscopic  identification  of  minerals,  foundation  and 
structural  concrete  design;  surveying;  analysis  of  soil 
stability  and  mechanics,  small  systems  analysis  and 
design,  CPM  generation,  Fortran  IV  program  design  and 
analysis. 

Employment  History 

1983-Present  WESTON 

1982  Getty  Refining  and  Marketing 

1981  Geological  Mapping  and 

Interpretation 
Wyommg-ldaho  Rockies 

Credentials 

B  S  ,  Geology  — Lehigh  University  (1982) 

B  S  ,  C.vil  Engineering  — Lehigh  University  (1982) 


Key  Projects 

Assisted  in  the  evaluation  of  contaminant  migration  to  a 
future  Bedford,  Massachusetts  well-water  site  as  part  of 
a  U  S.  Air  Force-sponsored  project  at  Hanscom  Field. 

Technical  supervision  and  participation  in  the  sched¬ 
uled  operation  and  disassembly  of  pilot  treatment  plant. 
Conducted  sampling  and  field  studies  in  support  of 
pilot  treatment  unit. 

Participated  in  procedural  design  and  operation  of  field 
sampling  and  analysis  of  a  chemical  waste  impound¬ 
ment 

Assisted  in  design  and  evaluation  for  fresh  water 
storage  in  Lincoln,  New  Hampshire  Organized  written 
and  plan  specifications  for  contract  bidding. 

Assisted  in  the  evaluation  of  the  environmental  impact 
of  present  landfill  leachate  and  seepage 

Conducted  site  design,  evaluation  and  construction 
cost  estimations  for  wastewater  treatment  piant  in 
North  Andover,  Massachusetts. 


MARGARET  NECKELS 


Fields  of  Competence 


Additional  courses  in  Chemistry 


Sampling  of  groundwater,  wastewater, 
soils  and  air;  chain-of-custody  proto¬ 
cols;  operation,  calibration  and  main¬ 
tenance  of  laboratory  and  field  sam¬ 
pling  equipment  and  analytical  equip¬ 
ment.  Laboratory  analysis  of  water  and 
gas  samples  ranging  from  wet  chemistry 
to  automated  instrumental  methods. 


Employment  History 
1983-Present  WESTON 


1982-1983  J.  R.  Simplot  Company 

1978-1982  Occident ial  Chemical 

Company 


Experience  Summary 

Seven  years  laboratory  ana  field  ex¬ 
perience  including  environmental  water 
sampling,  soil  sampling,  and  air  pollu¬ 
tion  testing.  Experience  in  developing 
and  fabricating  equipment  for  ground- 
water  sampling.  Analytical  laboratory 
experience  in  water,  wastewater,  and 
air  pollution.  Process  and  quality  con¬ 
trol  analysis  for  laboratory  serving 
an  agricultural  chemicals  complex. 


1976-1978  Valley  Nitrogen 

Producers 

Key  Projects 

Occiaential  Chemical  Company:  Sampling 
of  groundwater  monitoring  wells,  domes¬ 
tic  wells,  and  city-maintained  wells 
for  trace  organic  ana  inorganic  anal¬ 
ysis. 

Inorganic  analysis  of  water  and  soil. 


Credentials 

B.A.  —  California  State  College  Stan¬ 
islaus 


Assisted  in  planning  a  new  laboratory 
facility  including  startup  and  certi¬ 
fication. 


5290A 


APPENDIX  D 


MONITOR  WELL  LOGS 
AND  CONSTRUCTION  DIAGRAMS 


DRILLING  LOG 

WEI  1  N1IMRFR  MAFB-1 

OWNER 

USAF 

location  ACW  Area 

...  ..  ADDRESS 

.  Mather 

AFB 

SURFACE  ELEVATION 
DRILLING 

company  S  tang 
DRILLER  J  ■  Ki  rbv 

LOG  BY  S  I  M/ALD 


_  TOTAL  DEPTH  I/O 

_  WATER  LEVEI _ 

DRILLING  DATE 

.METHOD  Hud  Rot  a  Tynan  i  Fn 

_  HELPER  _ 


DESCRIPTION  SOIL  CLASSIFICATION 
'COLOR.  TEXTURE.  STRUCTURES) 


0-8"  brown  Gravelly  topsoil 


8"-2  1  red  CLAY  and  SILT  some  Sand  and  Gravel  (dense) 
2  ' -6  1  red  SILT  $  GRAVEL,  little  Clay,  Sand,  Cobbles 


6  1  -  1  5  1  Orange-red  SILT  and  SAND,  some  gravel,  little  clay 


5-Al‘  brown,  GRAVEL  and  COBBLES,  some  SAND 


little  Silt  and  C 1 av  (very  difficult  drillinq) 


oi 


wljll 


DRILLING  LOG 

WELL  NUMBER  MAFB-1 

OWNER: 

LOCATION: 

_ _  ADDRESS: 

SKETCH  MAP 


SURFACE  ELEVATION 
DRILLING 

COMPANY: _ 

DRILLER: _ 

LOG  BY: _ 


TOTAL  DEPTH  _ 
WATER  LEVEL. 


DRILLING 
.METHOD: _ 

_  HELPER: 


DATE 

.DRILLED 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


■■■i 

GRAVEL  and  COBBLES , 1 ayers  of  soft 

tan  Silt  and  Clay  less  than  1'  thick 

with  little  Sand  (could  be  cemented} 

51  ' -76 1  Tan,  CLAY  ,  some  Silt,  little  c  i ne  Sand  , 

few  bands  of  Gravel  less  than  1'  thick 

76 ' -  1 1 0 1  CLAY  and  SILT  little  fine  Sand. 

■■■ 

■■■ 

trace  Gravel  (clean) 

DRILLING  LOG 

WFI  1  NIIMRFR  MAFB-  1 

OWNER 

LOCATION 

_ _  AOORESS 

SKETCH  MAP 


TOTAI  DEPTH 

SURFACE  ELEVATION: _ 

WATFR  1  FVFI 

DRILLING 

DRILLING 

DATE 

COMPANY 

METHOD 

.DRILLED 

DRILLER 

HELPER 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


26'  brown,  SILT  and  coarce  GRAVEL 


some  C I av  and  Sand  (dense) 


1 26 '-128'  brown,  fine  SAND  and  SILT,  some  Grave 


End  of  Hole 


SHEET  _3  OF 


K t f3  -  i 


3/  3 l  te  y 


75  7  3  &  s 


Cl'  $6$ 


I  Ip'  '3 6S 


)1  6  S 


XVM** 

DRILLING  LOG 

WFI  1  NUMBER  MAFB-2 

OWNER 

USAF 

i  nrATinN  ACW  Area 

ADDRESS  - 

Mather  AFB 

SKETCH  MAP 


TOTAL  DEPTH  '  5  1 

91 IRFAPF  FI  FVATIHN 

WATFR  l  FVFl 

ORILLING 

COMPANY 

S  tang 

DRILLING  „  ,  „  „  DATE 

MFTHOn  Mud  RotarlYRH  l  FD  3/3/8^ 

driller 

Cliff  Patrick  HFI  PFR 

LOG  BY  cL 

IM/ALD 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


0-1'-'  red  fine-medium  SAND,  some  Silt/Cl  a 


■2'  red  CLAY,  1 ittle  Silt _ 

>'  red  fine  to  medium  SAND  and  GRAVEL 


some  Silt  and  C 1 av 


6-15'  red,  GRAVEL  and  COBBLES 


little  Silt  and  Clay  (difficult  drilling) 


D-5 


DRILLING  LOG 

WFl  1  NIIMRFR  MAFB-2 

OWNER 

LOCATION 

__  ADORE SS 

TOTAt  DEPTH 

SURFACE  ELEVATION  _ 

WATFR  1  FVPI 

DRILLING 

ORILUNG 

DATE 

COMPANY 

METHOD 

_DRIl  LED 

DRIL1  FR 

HELPER 

LOG  RY 

I 


DESCRIPTION  SOIL  CLASSIFICATION 
.COLOR  TEXTURE  STRUCTURES) 


I  5-59 1  red-brown 


GRAVEL  and  COBBLES  clean 


trace  fine  Sand  and  Silt 


(very  difficult  drilling 


59-65’  brown,  CLAY  and  SILT,  some  Gravel 


little  Sand  (easy  drilling 


65-66  1  COBBLES  (dift icult  dri  I  1  ing) 


66-68 1  brown ,  CLAY ,  some  Sand,  little  Silt  and  Gravel 


trace  Cobbles 


68-80  COBBLES,  GRAVEL,  SAND 

some  Silt  and  Clay  (difficult  dri 

ling) 

rnmxm 


M  A  FG>~  2. 


j? 


Approx  3  Ft 
Slick-Up  — 


.  Sleet  Locking  Cap 


Ground  Surface 


4"  I.D./4VST  O  D 

'  Sleet  Riser  Pipe 

Cement/Sand/ 
Bentonite  Grout 


'  $  '  -3^5 


2  Ft.  Bentonite 
Pellet  Seal 


j:  vvs 


Sand  Pack 

Graded  43  Monterey  Sand 
to  Approx  SO  FI.  From 
Bottom  ol  Hole 


18-21  Ft.  Stainless  Steel 
_  Wire- Wrapped  Screen 
4H"  1.0/5"  O.D., 
0.012  Slot 


1 20'  ^,S 


Welded  Steel 
Bottom  Cap 


Drill  Cuttings 


13  i 


Total  Drilled  Depth 


D-8 


DRILLING  LOG 


'  t  : '  m  MAP 


WELL  NUMBER  _  MA£R_- 
LOCATION  ACW  Area 


OWNER  USAF _ 

ADDRESS  father  AFB 


SURFACE  ELEVATION  _ 

DRILLING  c,. 
COMPANY  a  Lang 

DRILLER  J  •  Kj  rbV 
LOG  BY  S  I  M/ ALP 


_  TOTAL  DEPTH  I jb 

_  WATER  LEVEL  _ 

Mud 

DRILLING  „  DATE 

.method  Kocarv  nniiiFD 


DESCRIPTION  SOIL  CLASSIFICATION 
•COLOR  TEXTURE  STRUCTURES! 


red-brown  TOPSOIL 


CL'V,  some  Sand  and  Grave 


red,  SILT  and  COBBLES 


I  ; 1 1  le  Sand 


local  or-^e^  -'Ottilia 


8-24'  COBBLES  and  GRAVEL 


little  Silt,  C  1  a  /  ,  and  Sar'd  .  t  i  ^  1  c  u  1 


2  A- 30’  brown,  f"  i  re  SAND 


little  Silt,  t  race  *’  i  no  Grave  i  as  .  Jr i 1  I : ni 


30-36'  COBBLES  and  GRAVEL 

little  Silt,  Clav,  and  Sand  (difficult  Jr:l 
36-42'  brown-qrav  fine  SAND  and  SILT,  little  Clav 


trace  fine  Gravel  (hard  pan) 


drilling  log 


HjRFACE  ElE  v  a  r ion 


DRILLING 

companv 


total  depth, 
water  level 


DRILLER 


drilling 
.method  _ 

_  HELPER 


DATE 

.drilled 


DESCRIPTION  SOIL  CL  ASSIFICATION 
.COLOR  texture  STRUCTURESi 


A/1  A  F/3 ' 3 


\Zt3  lz' 


2il3£S 


•:  oos 


120  ra,6=.S 


!W  34  S 


SKETCH  MAP 


DRILLING  LOG 

WEIL  NUMBER  MAF8-4 

OWNER 

USAF 

IOOATION  NE  Perimeter 

near  address 

Mather  AFB 

Mather  Lake 

TOTAL  DEPTH 

1  ob 

SURFACE  ELEVATION 

WATFR  1  FVFI 

DRILLING 

COMPANY 

S  tang 

Mud 

DRILLING  n  . 
method  Rotary 

DRII  1  FD  2/29/84 

DRILLER 

Cliff  Pat  r i 

ck  HFI  PFR 

LOG  BV  _ 

SIM/ALD 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


5"- l8 1  red , 

GRAVEL 

sone 

Silt 

0-3"  brown  top  soi I 

3-5"  green  SILT,  little  fine  Sand 


18-42'  b rown  to  tan 
SILT 


little  Clay 
trace  fine  Sand 


SKETCH  MAP 


DRILLING  LOG 

WEIL  NUMBER  MAFB-4 

OWNER 

LOCATION 

___  ADDRESS 

TOTAL  DEPTH 

SURFACE  ELEVATION _ 

_  .  _  WATFR  1  FWFI 

DRILLING 

DRILLING 

DATE 

COMPANY 

METHOD 

-DRILLED 

DRILLER 

HELPER 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


kl-kS'  tan  SILT,  little  Gravel  and  Clay 


trace  fine  Sand 


^  5 _  5  8  ‘  tan  SAND  and  GRAVEL,  little  cobbles 


t  race  Silt  and  C  1  av 


few  zones  of  SILT  and 


fine  SAND,  little  Gravel 


1  '  - 1  ■  1  thick 


58-78'  fine  to  coarse  SAND  and  fine  GRAVEL 


little  Silt 


trace  Clay  (red  and  Cobbles) 


SHEET _ L  OF  .  4 _ 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER  OWNER  _ 

LOCATION _ ADDRESS 

SURFACE  ELEVATION 
DRILLING 

COMPANY  _ 

DRILLER  _ 

LOG  BY  _ 


'»vo4«'  W  :x**i'**. 

DRILLING  LOG 

WEl  1  NUMBER  MAFB-4 

OWNER 

LOCATION 

ADDRFSS 

SKETCH  MAP 


SURFACE  ELEVATION: 
DRILLING 

COMPANY  _ 

DRILLER  _ 

LOG  BY  _ 


TOTAL  DEPTH  . 
WATER  LEVEL. 


DRILLING 

.METHOD _ 

_  HELPER 


DATE 

.DRILLED 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


^ ^ _ - 

^ .  . .  -  -  -  -  ,  -i 

1 05 ' -  1 ^6  1  tan ,  brown 

CLAY 

little  fine  Sand,  Gravel  and  Silt 

■■■ 

1L6-166'  blue-gray  CLAY 

■n 

little  fine  Sand  and  Gravel 

mmm 

End  of  Hole 


6 


SHEET  Ji _  OF 


EBBfl 


v?A  FQ-  4 


.'7  3.  4/  £4.c  ^ 


Approx  3  Ft. 
Stick-Up  - 


.  Steel  Locking  Cap 


Ground  Surface 


4"  I.D./4Vi”  O.D. 
'  Steel  Riser  Pipe 

Cement/Sand/ 
Bentonite  Grout 


'3 


2  Ft.  Bentonite 
Pellet  Seal 


-  ■>  .  3  -V  -  i 


Sand  Pack 

Graded  #3  Monterey  Sand 
to  Approx.  50  Ft.  From 
Bottom  ot  Hole 


18-21  Ft.  Stainless  Steel 
_  Wire- Wrapped  Screen 
4V  I.D/5"  O.D., 
0.012  Slot 


3.  S  '  S 


Welded  Steel 
8ottom  Cap 


Drill  Cuttings 


I W.  RS,  s 


Total  Drilled  Depth 


D- 


SKETCH  MAP 


32-AO1  GRAVEL  and  COBBLES  (difficult  drilling) 


DRILLING  LOG 

WELL  NUMBER 

OWNER: 

LOCATION 

_  ADDRESS: 

TOTAL  DEPTH 

SURFACE  ELEVATION: _ 

WATER  1  PVFI 

DRILLING 

DRILLING 

DATE 

COMPANY 

METHOD 

-DRILLED 

DRILLER 

HELPER: 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


40-48'  red  tan,  SILT  and  CLAY 


some  Gravel,  little  Cobbles 


48-60'  light  brown,  clean  SILT  and  CLAY 


little  Gravel 


60-68'  light  brown,  CLAY  and  SILT 


little  Sand 


Some  Cobbles  (difficult  drilling) 


68-90'  brown,  SAND  and  GRAVEL 


some  Cobbles 


trace  Silt  and  Clay  (difficult  drilling) 


V 


MAPS-  5" 


3 ‘5’-  '  ZLi-t'S- 


?5 ' 3<j3 


?/-S 


21 


m  mm 


DRILLING  LOG 

WFll  NUMBER  MAFB-6 

OWNER  USAF 

i nrATinw  NE  Perimeter  on 

ADDRESS  Mather 

■-AO _ 

SURFACE  ELEVATION  _ 
DRILLING  -  _ 

company  ^tang 

DRILLER  -1  •  Ki  rb> 


LOG  BY  S  I  M/ALD 


SKETCH  MAP 


_  TOTAL  DEPTH _ L£2 _ 

_  WATER  LEVEL _ 

Mud 

DRILLING  D  „  DATE 

.method  Rotary  nRinpn  3/1 2/84 

_  HELPER. _ 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE  STRUCTURES) 


0-1;'  red-brown  TOPSOIL 


silt,  some  coarse  Gravel 


i - 8 '  SILT,  some  Clay  and  coarse  Gravel 


layers  of  coarse  Gravel,  some  Clay 


little  Sand 


8-3*1  ’  COBBLES  and  GRAVEL 


LITTLE  Sand,  Silt,  and  Clay  (difficult  drillinc 


may  have  some  cobble  cementation) 


3L-87' 

brown  ,  SILT 

some  clay. 

little  Sand 

and  fine  Gravel 

grading  to 

tan  CLAY 

some  Silt, 

little  Sand 

and  G rave  1 

kWEWXUNI 


M  A  FJ3 


4 IElS.  '/• 


Approx  3  Ft. 
Stick-Up  — 


.  Steel  Locking  Cap 


Ground  Surface 


4"  I.D./4V  O.D. 
Steel  Riser  Pipe 

Cement/Sand/ 
Bentonite  Grout 

2  Ft  Bentonite 
Pellet  Seal 


Sand  Pack 

Graded  #3  Monterey  Sand 
to  Approx.  50  Ft.  From 
Bottom  of  Hole 


18-21  Ft.  Stainless  Steel 
_  Wire- Wrapped  Screen 
4V,'  I. D/5"  O.D., 
0.012"  Slot 


Welded  Steel 
Bottom  Cap 


Drill  Cuttings 


Total  Drilled  Depth 


mzm 


DRILLING  lOG 

WELL  NUMBER  MAFB- 
LOCATION  _ 


OWNER  _ 
ADDRESS 


TOT Al  DFPTH 

SURFACE  ELEVATION  _ 

WATFR  1  FVFl 

DRILLING 

COMPANY 

DRILLING 

METHOD 

DATE 

-DRILLED 

DRIll  ER 

HELPER 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
.COLOR,  TEXTURE  STRUCTURES) 


I 


L0-L2'  CLAY  5  GRAVEL 

some  Silt  and  little  Sand 
L2-78'  Tan  SILT 
some  Clay 


little  Sand  and  Grave! 


grading  to 

medium  to  coarse  SAND 


Some  Silt  and  Grave  1 


little  Clay 


g  rad  i  ng  to 


fine  to  medium  SAND  and  SILT 


little  Clay 


(strong  chemical  odor,  solvent  or 


fuel ,  below  50 ' ) 


SKETCH  MAP 


DRILLING  LOG 

WEI  L  NUMBER  MAFB- 7 

OWNER 

LOCATION 

_  ADDRESS 

TOTAL  DEPTH 

SURFACE  ELEVATION _ 

WATFfi  1  FVFI 

DRILLING 

DRILLING 

DATE 

COMPANY 

METHOD 

.DRILLED 

DRILLER 

HELPER. 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


78-106'  black  medium  GRAVEL 

some  fine  to  medium  Sand 
tan  s  i  1 t/C 1  ay  matrix 


Gravel  content  increases  with 


deoth  (smooth  drilling) 


106-115'  brown-grav,  stiff,  CLAY  and  SILT 


some  fine  to  medium  Sand 


little  fine  Gravel  (easy  drilling) 


1  15-128'  tan,  soft.  SILT 


and  fine  to  medium  SAND 


some  c I  ay 
little  grave  l 


becomes  derser  with  depth 


12  8'  End  of  Hole  D- , 


DRILLING  LOG 

WELL  NUMBER 

location  7100  Area 


SURFACE  ELEVATION  . 

DRILLING  <-_„ 
COMPANY  b  tang 


DRILLER 


J. Ki rby 


_  owner  USAi: _ 

_  AnnRF.qF:  Mather  AFB _ 

_  total  depth  128' _ 

_ WATER  LEVEL: _ 

Mud 

DRILLING  D  _  DATE  o  / 

.method  Rotary  nRII ,  pn  3/1  7/84 


log  by  S I M/ALD 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


TOP  SOIL 


1  1 1 1  e  c  1  av 


Old  pavement  zone  or  asphalt  fi 


tan  .  fine.  SAND . 


i  1 1 1 e  Silt 


fine  COBBLES  and  GRAVEL 


3-36’  COBBLES  and  GRAVEL 


little  Sand 


Silt  (difficult  drill 


36-60 '  brown  CLAY 


some  Silt,  trace  fine  Sand 


occasional  zones  of  a  rave  II v  c I av 


and  tan  Silt,  some  fine  to  medium  St 


I*  VCMl 


DRILLING  LOG 

WELL  NUMBER  MAFB-8 _  OWNER  _ 

LOCATION  _  ADDRESS 


_  TOTAL  DEPTH _ 

SURFACE  ELEVATION  _  WATER  LEVEL  _ 

DRILLING  DRILLING  DATE 

COMPANY  _ METHOD  _ DRILLED 

DRILLER  _  HELPER _ 


LOG  BY 


DRILLING  LOG 

WELL  NUMBER 

MAFB-8 

OWNER: 

IOCATION 

_  ADDRESS:. 

SKETCH  MAP 


SURFACE  ELEVATION 
DRILLING 

COMPANY  _ 

DRILLER  _ 

LOG  BY  _ 


TOTAL  DEPTH. 
WATER  LEVEL 


DRILLING 

.METHOD _ 

_  HELPER. 


DATE 

.DRILLED: 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE  STRUCTURES! 


94-107'  fine  to  "lediu^  SAND 


so ne  Gravel  and  tan  Silt 


little  C 1 av 


inter  layered  .vith  CLAY 


sone  oed i um  nlacL  Gravel 


1  07” 1 28 ’ coarse  GRAVEL 
1  ’ 1 1 1 e  Sand , 
and  C’av 


of  Hoi 


T  _ L  O 


MA  r6-S 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER  _  OWNER  USAF 


LOCATION 

7100  Area 

AnnRFPA  Mather  AFB 

TOTAL  DEPTH  128' 

SURFACE  ELEVATION 

WATFR  1  FVFI 

(DRILLING 

COMPANY 

S  tang 

Mud 

DRILLING  o  „  DATE  ,  ,-A/0  , 

METHOD  Rotary  nRit  1  ED  3/20/8^ 

DRILLER 

J .  Ki rby 

HFI  PFR 

LOG  BY 

S  IM/ALD 

.  0  ^ 

& 

DESCRIPTION  SOIL  CLASSIFICATION 

(COLOR,  TEXTURE.  STRUCTURES) 

0  — 

10- 

- 

- 

:e- 

30- 

1- 

L 

_  __ 

0-1  '  red  TOPSOIL 

1-15'  COBBLES  and  GRAVEL 

matrix-red,  fine  to  coarse  SAND 

_ 

and  SILT 

■ 

little  C 1 av 

h  - 

!_  - 

■ 

■ 

15-05 1  COBBLES  and  GRAVEL 

some  Sand 

little  Silt,  trace  Clav  (mav  have  some  cementation  of 

cobb 1 es  to  21'). 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

B 

BSSSSB^S 

■ 

■ 

■ 

■ 

■ 

■ 

TOTAl  DEPTH 

SURFACE  ELEVATION  _ 

WATFR  1  FVFI 

DRILLING 

DRILLING 

DATE 

COMPANY 

METHOD 

.DRILLED 

DRILLER 

HELPER 

LOG  BY 

DESCRIPTION  SOIL  CLASSIFICATION 
(COLL  P  TEXTURE.  STRUCTURES) 


45-48'  tan,  SILT 

some  Clay  and  fine  Sand  (soft) 

48-69'  tan,  SILT 

some  Clay  and  fine  Sand 

■ 

■■ 

little  G  rave  I 

becomes  coarser 


with  Depth 


some  coarse  Sand  and  Gravel 


69-9b 1  red-brown  SILT  and 
fine  to  medium  SAND 


little  Clay  and  Gravel 


SURFACE  ELEVATION 
DRILLING 

COMPANY  _ 

DRILLER _ 

LOG  BY _ 


'^1 


aww*1  v  y  n**.* 

DRILLING  LOG 

WELL  NUMBER  MAFB-9 

OWNER 

LOCATION 

ADDRESS 

TOTAL  DEPTH  . 
WATER  LEVEL 


DRILLING 
.METHOD  _ 

_  HELPER 


DATE 

.DRILLED 


SKETCH  MAP 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE  STRUCTURES) 


96-128'  tan.  Silt  and  fine  SAND 


little  C 1 av  and  Grave  1 


sone  Gravel  zones 


approx,  6"  thick 


28 1  End  of  hole 


M  A.  F  '3 


DRILLING  .OG 


WELL  NUMBER  MAfrB~  1 2 _  OWNER  USAF _ 

LOCATION  We  ^  t  Ditch _  ADDRESS  Mather 


a  re>  - 1  ° 


Approx  3  Ft. 
Stick-Up  — 


.  Steel  Locking  Cap 


Ground  Surface 


4"  I.D./4W  O.D. 
'  Steel  Riser  Pipe 

Cement/Sand/ 
Bentonite  Grout 


2  Ft.  Bentonite 
Pellet  Seal 


Sand  Pack 

Graded  #3  Monterey  Sand 
to  Approx.  50  Ft.  From 
Bottom  of  Hole 


18  21  Ft.  Stainless  Steel 
_  Wire  Wrapped  Screen 
4V  I.D/5  O.D.. 
0.012  Slot 


Welded  Steel 
Bottom  Cap 


Drill  Cuttings 


Total  Drilled  Depth 


DRILLING  LOG 

WELL  NUMBER  MAFB- I  1  OWNER  USAF _ 

LOCATION  West  Oi  tch  ADDRESS  Mather  AFB 


SKETCH  MAP 


TOTAL  DEPTH. 


surface  elevation _  water  levei _ 

Mud 

DRILLING  c  „  ORILLING  D  .  DATE  ,01 

COMPANY  s  tan9 _ METHOD  Rotary  nan  i  pn  3/2^/oA  .  ■ . 

Ton  i  co  J  •  Kirby  mci  pro  .-LPT 


helper 


LOG  BY  S I M/ALD 


A' 


DESCRIPTION  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


red-brown  TOPSOIL 


red,  fine  SAND  and  SILT,  little  flay 
red,  SILT,  little  Clay  and  fine  Sand, 


trace  Gravel 


COBBLES  and  GRAVEL 


,  Silt  and  fine  Sand  matrix 


little  Bou I ders 


Gravel  is  black, 


for  105  minutes  before  breakina 


:*  WiM  vv 


SKETCH  MAP 


DRILLING  LOG 

WFl  1  NUMBER  MA|rB-  1  1 _  OWNER: _ , 

LOCATION  _  ADDRESS: 


_  TOTAL  DEPTH _ 

_  WATER  LEVEL  _ 

DRILLING  DATE 

METHOD  _ DRILLED 

_  HELPER _ 

LOG  BY  _ 


SURFACE  ELEVATION 
DRILLING 

COMPANY  _ 

DRILLER  _ 


NOTES. 


DESCRIPTION  -  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


L2-\ 1 3  '  tan ,  S I LT  and 


f i ne  SAND 


lWEKTON 


M  >\  r  3 


20.  4-0  £  UL  -/  - 


b  3' 


•  r 


rz:' 


Approx  3  Ft. 
Stick-Up 


Steel  Locking  Cap 


j 

i 


Ground  Surlace 

mmmmrn 


4"  I.D./4  V  O  D. 
Steel  Riser  Pipe 

Cement/Sand/ 
Bentonite  Grout 

2  Ft.  Bentonite 
Pellet  Seal 


Sand  Pack 

Graded  43  Monterey  Sand 
to  Approx.  50  Ft.  From 
Bottom  ot  Hole 


18-21  Ft.  Stainless  Steel 
_  Wire- Wrapped  Screen 

4 Vi"  I.D/5'  O.D., 
0.012  Slot 


Welded  Steel 
Bottom  Cap 


Drill  Cuttings 


Total  Drilled  Depth 
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APPENDIX  E 


AQUIFER  RECOVERY  TESTS 


N 


TABLE  E-l 

SUMMARY  OF  RECOVERY 

TEST 

RESULTS 

WELL 

RESIDUAL  DRAWDOWN 

PUMPING 

TRANSMISSIVITY 

t 

NUMBER 

Over  One  Log  Cycle, 

RATE,  Q 

T  (1) 

A  s’  (feet) 

(gpm) 

(ft  /day) 

( f t2/day ) 

► 

2 

5 . 2 

5 

962 

33.87 

3 

6.  5 

7.3 

1,405 

39.57 

f 

4 

9 . 0 

12 

2  ,  310 

46.97 

5 

22.2 

6 

1,15  5 

9.  52 

* 

7 

23 . 1 

12 

2,310 

18.  30 

3 

11.2 

25 

4,812 

78.64 

9 

8.5 

10 

1,925 

41.  45 

9 

35 

15 

2 ,887 

15.  10 

10 

19 . 6 

20 

3,850 

35.95 

(1)  Formula  :  T  =  2 . 3  Q 

4  n  A  s' 


E-  1 


FIGURE  E-1  RECOVERY  TESTS,  MATHER  AFB,  MARCH-APRIL  1984 


MAFB-4 


FIGURE  E-2  RECOVERY  TESTS,  MATHER  AFB,  APRIL  1984 
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APPENDIX  F 


FIELD  SAMPLING  AND  QA/QC  PLAN 


SAMPLING  AND  QA/QC  PLAN 


Base  Well  Pumping 

The  following  procedures  will  be  followed  in  sampling  the  15 
base  production  wells: 

1.  Ascertain  whether  the  well  is  pumping  or 
not.  If  it  has  not  been  pumped  during  the 
last  2  hours,  treat  it  as  a  static  well  and 
go  to  Step  3  ) . 

2.  If  the  well  is  pumping,  measure  the  pumping 
water  level  and  record  that  level,  the 
pumping  rate,  and  the  cumulative  reading 
(total  gallons  pumped)  on  the  flow  meter. 

Run  the  sampling  tap  just  long  enough  to 
clear  any  standing  water  from  the  line  and 
begin  sampling. 

3.  If  the  well  is  static,  measure  the  static 
water  level  (SWL).  Compare  this  to  the 
total  well  depth  (see  Table  1)  to  obtain  the 
height  of  the  column  of  standing  water  in 
the  well.  Convert  this  to  a  value  in 
gallons.  Multiply  by  3  to  obtain  3  well 

vol umes . 

4.  Turn  the  pump  on,  and  use  the  flow  meter  to 
obtain  a  flow  rate.  When  the  flow  rate  has 
stabilized,  calculate  the  time  necessary  to 
pump  three  well  volumes. 

5.  Run  the  pump  for  the  total  time  necessary  to 
pump  three  volumes,  i_f  poss  i  bl  e .  If 

there  are  physical  constraints  in  the 
pumping  or  distribution  system,  make  a  note 
of  the  SWL,  well  volume,  pumping  rate,  and 
total  time  pumped.  At  the  end  of  this  time, 
run  the  sampling  tap  long  enough  to  clear 
standing  water  and  begin  sampling  following 
Steps  6  through  9  below. 


V-  1 


Monitor  Well  Pumping  and  Sampling 


In  general,  ground-water  samples  will  be  collected  from  pump 
discharge  after  pumping  3  well  volumes  from  each  well. 

Prior  to  initiation  of  well  pumping,  however,  a  small  volume 
of  sample  will  be  collected  from  the  top  of  the  water  column 
for  analysis  of  oils  and  greases.  The  parameters  to  be 
sampled  for  and  appropriate  containers  are  described  in 
separate  attachments. 

All  monitor  wells  will  be  pumped  usincu^n  electric 
submersible  pump  connected  to  a  Teflon^  discharge  line. 

The  pump  and  discharge  line  will  have  been  completely 
decontaminated  (including  purging  with  a  detergent,  nitric 
acid  and  distilled  water)  prior  to  first  use  at  the  site. 

Between  monitor  wells,  the  equipment  will  be  decontaminated 
by  flushing  the  inside  and  hosing  the  outside  with 
approximately  50  gallons  of  potable  water  from  a  Base  source 
(use  the  same  source  throughout  the  sampling).  At  the  end, 
approximately  5  to  10  gallons  of  dilute  nitric  acid  solution 
(mixed  in  Base  water)  will  be  flushed  through  the  pump  and 
line,  followed  by  5  to  10  gallons  of  distilled  or  deionized 
water  . 

The  following  procedures  will  be  followed  in  sampling  each 
well: 

1.  Measure  the  SWL  with  reference  to  the  measuring 
point  marked  on  the  top  of  the  casing. 

(R) 

2.  Lower  a  bot tom- 1 oa d l ng  Tef 1 onw  ba i 1 er  slowly 
down  to  the  air-water  interface,  and  draw  off  the 
top  6  inches,  approximately,  of  the  water  column. 
Transfer  this  sample  into  the  container  for  oil 
and  grease  analysis  until  it  is  three-quarters 
full. 

3.  Calculate  the  volume  of  standing  water  in  the 
well. 

4.  Lower  the  pump  and  begin  pumping.  Record  the 
pumping  rate  and  tctal  time  to  pump  at  least  3 
well  volumes. 

5.  At  the  end  of  this  time,  decrease  the  pumping 
rate,  if  necessary,  and  begin  sampling. 


6.  Collect  grab  samples  for  immediate  measurement  of 
temperature,  pH  and  specific  conductance. 

7.  Gently  fill  each  sample  container  from  the  pump 
line,  taking  care  to  avoid  aeration  or  turbulence 
of  the  sample  water.  All  containers  should  be 
filled  completely  (taking  care  not  to  spill 
preservatives  if  they  are  pre-dosed)  except  for 
the  bottles  for  oil  and  grease  analysis,  which  are 
to  be  only  three-quarters  full. 

8.  Filter  750  to  1000  ml  of  sample  using  a  field 
filtering  apparatus  with  as  little  exposure  to  air 
as  possible.  Transfer  the  filtered  sample  to  an 
appropriate  container  and  add  sufficient  nitric 
acid  to  lower  pH  of  sample  below  2  (approximately 
2  ml  )  . 


9.  Wrap  the  sample  containers  in  protective  packaging 
and  pack  wit^  ice  in  a  thermal  chest  to  insure 
cooling  to  4  C. 


Soil  Sampling 

Fully  decontaminate  the  trowel  or  spatula  used  before 
collecting  samples.  Work  from  area  of  less  suspected 
contamination  (downstream  from  the  oil  skimmer  to  the  area 
of  greater  suspected  contamination  (upstream). 

1.  Collect  samples  for  VOA  analysis  in  30  ml  vials, 
taking  care  to  leave  as  little  void  space  as 
possible  and  to  completely  crimp  the  Teflon-lined 
cap. 


2.  Collect  another  liter  of  sample  in  a  separate 
amber  glass  jar  with  Teflon  -lined  cap  for  the 
remaining  analyses. 


QC  Samples 


Approximately  20  percent  additional  samples  will  be 
collected  for  the  purpose  of  validating  field  and  analytical 
techniques.  These  will  include  1  field  blank  and  2 
duplicate  ground-water  samples. 

The  field  blanks  will  consist  of  distilled  water  collected 
using  methods  and  equipment  the  same  or  as  close  as  possible 
to  those  used  in  actual  sample  collection:  e.g.  distilled 
water  will  be  pumped  from  a  clean  glass  jar  through  the  pump 


and  line  to  obtain  the  field  blank  associated  with 
ground-water  sampling  and  distilled  water  will  be  poured 
into  the  closing  sampler  and  from  there  into  sample 
containers  to  obtain  the  field  blank  associated  with 
surface-water  sampling.  Duplicates  will  be  collected  as 
separate  samples,  not  splits  of  a  single  sample. 

In  addition,  a  trip  blagk  of  distilled  water  in  two  30  ml 
glass  vials  with  Teflon  -lined  septa  will  accompany  each 
ice  chest  during  sampling,  and  will  be  returned  un-opened 
with  the  ice  chest  as  it  is  shipped  back  to  the  laboratory. 

Container  Preparation 

Another  consideration  in  this,  or  any  analytical  project  is 
that  of  sample  container  preparation.  Accordingly,  all 
appropriate  sample  bottles  shall  be  cleaned  in  a  manner 
mandated  by  the  U.S.  EPA  to  insure  maximal  cleanliness  (and 
minimal  contamination)  before  the  containers  go  to  the 
field.  Sufficient  bottles  to  accommodate  both  laboratory 
and  field  requirements  will  be  necessary. 

Chain-of- Custody 

Since  they  document  the  history  of  samples,  cha 1 n-of - custody 
procedures  are  a  crucial  part  of  a  sampling/analysis 
program.  Cha 1 n-of -cus tody  documentation  enables 
identification  and  tracking  of  a  sample  from  collection  to 
analysis  to  reporting. 

WESTON'S  chain-of-custody  program  necessitates  the  use  of 
EPA-approved  sample  labels,  secure  custody,  and  attendant 
record  keeping.  Depending  on  the  client's  requirements, 
WESTON  al jo  offers  container  sealing  during  unattended 
transportation  of  samples. 

In  essence,  WESTON  considers  a  sample  in  custody  if  it:  is 

in  a  WESTON  employee's  physical  possession;  it  is  in  view  of 
that  WESTON  employee;  is  secured  by  that  WESTON  employee  to 
prevent  tampering;  or  is  secured  by  that  WESTON  employee  in 
an  area  that  is  restricted  to  authorized  personnel. 

Each  time  a  sample  is  relinquished  from  one  analyst  to 
another,  or  from  one  location  to  another,  WESTON's 
analytical  personnel  are  required  to  make  appropriate 
entries.  Personnel-speci f ic  initials  are  used  as 
identifiers  of  analysts,  as  are  location  codes  for  various 
locations  (refrigerators,  extraction  areas,  analytical 
areas  ,  etc.  ) . 
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Quality  Assurance  Plan 


WESTON's  analytical  services  enforces  a  rigid  QA/QC  program 
toward  maintenance  of  validity  and  reliability  of  all 
analytical  data.  The  Laboratory  QA/QC  Manual  outlines  the 
specifics  of  the  QA/QC  plan.  This  plan  is  patterned  after 
the  EPA  Handbook  for  Analytical  Quality  Control  in  Water 
and  Wastewater  Laboratories  (EPA-600/4-79-G19 ,  March  1979), 
augmented  by  general  appTTcable  experience  and  interaction 
with  the  QA/QC  plan  of  the  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency  (USATHAMA).  All  methods  and  procedures 
followed  by  WESTON  are  either  USEPA  or  ASTM-approved.  Any 
variations  from  such  procedures,  regardless  of  cause,  are 
documented  by  the  responsible  analyst(s)  and  are 
documentable  and  1 1 t er a t ur e- tr a cea ble . 
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It  is  assumed  that  the  methods  listed  will  meet  the  required  detection  limits  given 
on  the  next  page.  Please  notify  me  if  any  modification  is  made  to  meet  the  require¬ 
ments. 


Parameter 


V  a  t  e 


Rcqui  red 


A*  trthr  cr.t  3 

£=•" ;-l i  Detection  Limits 


£&J±£Sx*ilL£Zl. 


•Total  Organic  Carbon  (TOC) 

Oils  «nd  Greases  (IR  Method  Ml 2.3) 

Phenol 

Cyanide 

Lead 

Chroclus 

Cadciuo 

Nickel 

Silver 

PCB*s 

Dimetbylnitrosaaine  (DMU) 

DDT  isomers 
Chi  or  da  ne 
2,*-D 

Volatile  Organic  Compounds  (VOC) 


1.0  milligr  am/gram 
100  micrograms/gram 
1  mi or ogr am /gram 

1  sicrogras/graa 

2  micrograms/gram 
5  micrograms/gram 
1  Bicrograc/gras 
10  Bicrogrars/gram 
1  aicrograa/graa 


•  • 


1.0  allligraa/L 
10  micrograms/L 
1.0  aicrogram/L 
10  aicrogreas/L 
20  aicrogrems/L 
50  micrograms/L 
10  Bicrograss/L 
100  Bicrograms/i. 
10  aicrogracs/L 
0.25  Bicrogrars/L 
1.0  microgrtm/L 
0.02  tticrogrers/L 
0.02  aicrograms/L 
0.06  aicrogram/L 
•  * 


•Detection  levels  for  TOC  Bust  be  3  times  the  noise  level  of  the  instrument. 
Laboratory  distilled  water  oust  show  no  response;  if  it  shows  a  response, 
corrections  of  positive  results  must  be  Bade. 


••Detection  limits  for  VOCs  shall  be  as  specified  for  those  compounds  listed 

EPA  Methods  601  and  602. 

Method:  Federal  Register,  Vol  MM,  No.  233,  PP  69M56-69M73. 

This  method  should  be  strictly  followed  including  these  items: 

Item  1  ,M  -  This  method  is  recommended  by  EPA  for  use  only  by  experienced 

residue  analysts  or  under  the  close  supervision  of  such  qualified 
persons. 

Item  2.2  -  This  is  cost  icpor tant.  If  interferences  are  encountered  (as  in 

early  peaks  such  as  vinyl  chloride),  the  method  provides  a  seconds- 
gas  chronatographic  column  that  will  be  helpful  in  resolving  the 
compounds  of  interest  from  interferences.  This  must  be  done  in  th, 
case  of  vir.yl  chloride  and  so  noted  in  analysis  report. 

Items  3-3,  7-1-7. 3  -  These  sections  on  interferences,  contamination  and  QC 

should  be  strictly  followed. 

Items  6.3  -  >-H  samples  oust  be  analyzed  within  the  recommended  holding  tits*. 

This  must  be  followed  without  exception. 


If  questions  are  encountered  about  certain  contaminants  you  cay  be  ashed  to 
show  both  chromatograms  used  to  rule  out  possible  interferences. 
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APPENDIX  G 


FIELD  SAMPLE  LOG  SHEETS 


\ 


ROUND  85-1 


MjESrasNI 


Site 
Field  # 


GROUNDWATER  WELL  LOG  SHEET 

Samplers  &£ /V  S'  /^£2L.  ^ 


Sample  I.D.  /&-/ 


Date  /5 


Time 


TOTAL  WELL  DEPTH 


S.W.L. 


WATER  COLUMN 


WATER  VOLUME 


SAMPLES  TAKEN: 


\jcA 

rc<i 


I  i  \  l'/  cs 


FLOW  RATE 


G.P.M. 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


BAILED 


MINS. 


MINS. 


Lp  .  2- 


rs.v 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond 
Readings) 


Duplicate  Taken:  Yes  No 

I.D.  Assigned  _ 


SAMPLES  TAKEN 


f'Lt-  •./  / 


Field  # 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 


°C  (at  pH  Cond. 
Readings) 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond 
Readings) 


r~ 


GROUNDWATER  WELL  LOG  SHEET 


Site 


Field  # 


/y/2 


Samplers 


,v7\t 


Sample  I.D. 


_ i 

,‘■£0  0 


TOTAL  WELL  DEPTH 


S.W.L. 


WATER  COLUMN 


WATER  VOLUME 


FLOW  RATE 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


BAILED 


Date  S  -JZC  '<5  "S 


SAMPLES  TAKEN: 


Time  5 


// t At /s 


G.P.M. 


MINS. 


MINS. 


//  7'  - 

/  i 


°C  (Immediate) 

Conductivity 

(umhos) 

PH 

“C  (at  pH  Cond. 
Readings) 


Duplicate  Taken:  Ye3  No 

I.D.  Assigned  _ 


SAMPLES  TAKEN: 


Field  * 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond, 
Readings) 


i-k'-  ?i.Z' 


G-3 


FEOD’J 

CTION  WELL 

Site 

Samplers 

Field  # 

Sample  I.D.  _ 

ffl-  i 

Date  i 

STATIC 


TOTAL  WELL  DEPTH 


^3/ 


SAMPLES  TAKEN: 

1/  I  tv  Ol  i.  -1 


S.W.L.  _ 

WATER  COLUMN 

WATER  VOLUME 
X3= 

FLOW  RATE 


G.P.M. 

PUMPING  TIME  REQUIRED  _  MINS. 

ACTUAL  PUMPING  TIME  _  MINS. 


/  v  "  ell  r-e  e  <■  l  v/. 

OPERATING  _ ^ _ 

WATER  LEVEL  /  'V) _  FT. 

PUMPING  RATE  J_  •gyp  sm  g.p.m. 

TOTAL  GALLONS  PUMPED  ■S'. 


'[c2> 

7.3 

f./ 


DUPLICATE  TAKEN  YES  ( NO^ 1 

I.D.  ASSIGNED  _ 

FIELD  #  / _ 

_ A/»  2-  °c 

CONDUCTIVITY  (umhos) 

pH 


°C  (Immediate) 


Conductivity 
(umnos ) 


°C  (at  pH  Cond 
Readings ) 


Site 
Field  a 
Sample  I.D. 


/ijjyfu’r  fifn 

f  7 h 


PRODUCTION  WELL 
-/> 


Samplers  On./  -  ->  J 


6?  -  2  -J* 


Date 


Time 


KftO 


STATIC 


400 


TOTAL  WELL  DEPTH  ~ °  _  FT. 

S.W.L.  _  FT. 

WATER  COLUMN  _  FT. 

WATER  VOLUME  _  G. 

X3=  _  G. 

FLOW  RATE  _ _ _  G.P.M. 

PUMPING  TIME  REQUIRED  _  MINS. 

ACTUAL  PUMPING  TIME _ MINS. 

/O?  ■" 

OPERATING  _ _ 

WATER  LEVEL  _  FT. 

PUMPING  RATE  _ J  G.P.M. 

TOTAL  GALLONS  PUMPED  >4*/]  &%eeo 


MINS. 


MINS. 


SAMPLES  TAKEN: 

\*zA  r ^-o\  4  o  2^) 


"3 

<  3 

4  0 


’C  (Immediate) 


Conductivity 
(uranos ) 


’C  (at  pH  Cond 
Readings ) 


DUPLICATE  TAKEN 

I.D.  ASSIGNED 

YES  NO 

FIELD  # 

°C 

CO 

NDUCTIVITY  (urahos) 

pH  1 

SAMPLES  TAKEN 


\ 


Site 
Field  * 


PRODUCTION  KELL 
/V|  Q^jir  Samplers 


■  R,  - 


Samole  I.D. 

Phi'  [y  l'// 

Date  - 

STATIC 

SAMPLES 

TOTAL  WELL  DEPTH 

phCO  FT. 

VC  A 

TC<L 

S.W. L. 

FT. 

C+(r 

WATER  COLUMN 

FT. 

WATER  VOLUME 

G. 

X3= 

G. 

FLOW  RATE 

G.P.M. 

6 


Time 


-?^o 


PUMPING  TIME  REQUIRED 

ACTUAL  PUMPING  TIME 


MINS, 

MINS. 


//.-  "  Si;A<U*v_- 

OPERATING 


WATER  LEVEL 


PUMPING  RATE 


iboo 


FT. 


G. P.M, 


TOTAL  GALLONS  PUMPED 


l4g&&  G. 


g/.S 


/«7 


’C  (Immediate) 


Conductivity 
(umnos ) 


A  /. 


PH 


°C  (at  pH  Cond. 
Readings ) 


DUPLICATE  TAKEN 
I.D.  ASSIGNED  _ 
FIELD  # 


YES 


NO  . 


SAMPLES  TAKEN: 

t 


r  Ajq*  v~sri/  t* 

**  i>  IvL  . 


CONDUCTIVITY  (umhos) 

pH 


G-7 


PRODUCTION  WELL 


site  Mai  fur 

Field  #  _ 

Sample  I.D.  _ 


Samplers  L j  ^ > 


6'/ 


Date 


C  '  3  -  , 

SS~  Time  K~.-Q^ 


STATIC 


TOTAL  WELL  DEPTH 


S.W. L. 


WATER  COLUMN 

WATER  VOLUME 
X3= 

FLOW  RATE 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


12  ‘ 

OPERATING 


WATER  LEVEL 


PUMPING  RATE 


'  ? 


FT. 


G.P.M. 


TOTAL  GALLONS  PUMPED 


G. 


SAMPLES  TAKEN: 

\Z‘A 
1Z<2 
Oi'C  ~ 

D/MNj 

bth 


y  / 


5C  (Immediate) 


Conductivity 
(umnos ) 


pH 


’C  (at  pH  Cond. 
Readings ) 


DUPLICATE  TAKEN 
I.D.  ASSIGNED  _ 
FIELD  # 


YES 


SAMPLES  TAKEN: 


CONDUCTIVITY  (umhos) 
dH 


G-8 


;ite  fi^o 


Samplers 


Field  s 


Sample  I . D . 


k  -Z. 


c  -3 


Date 


STATIC 


TOTAL  WELL  DEPTH 


S.W. L. 


WATER  COLUMN 


534 


SAMPLES  TAKEN: 

V  bA 

1Z(L 

C~{j3i  +~&.  '3 
'hMfKj 


WATER  VOLUME 


FLOW  RATE 


G .  P  .  M . 


PUMPING  TIME  REQUIRED 


MINS. 


ACTUAL  PUMPING  TIME 


MINS, 


'  <3 


O’ 


OPERATING 


't.S 


’C  (Immediate) 


WATER  LEVEL 


PUMPING  RATE 


H40 


G. P.M. 


Conductivity 
(umnos ) 


TOTAL  GALLONS  PUMPED  -;C4,  ’fC  COP 


’C  (at  pH  Cond 
Readings ) 


DUPLICATE  TAKEN  YES  ( NO 

I.D.  ASSIGNED  _ 

FIELD  # 


SAMPLES  TAKEN 


CONDUCTIVITY  (umhos) 


[•] 


Site 


IJJhlrJL. 


Ar<-> 


Samplers 


u 


Field  - 


Sample  I.D. 


A  -  A 


Date 


STATIC 


SAMPLES  TAKEN: 


TOTAL  WELL  DEPTH 


S.W. L. 


WATER  COLUMN 


WATER  VOLUME 


\ZsA 
-rz XI. 

C+(=r 

Mjl  feu  < 
jG/MAJ 

- h 


FLOW  RATE 


G.P.M. 


PUMPING  TIME  REQUIRED 


MINS. 


ACTUAL  PUMPING  TIME 


MINS. 


/S’" 


OPERATING 


°C  (Immediate) 


WATER  LEVEL 


PUMPING  RATE 


G.P.M. 


Conductivity 
(umnos ) 


TOTAL  GALLONS  PUMPED  r-'y  rrt:S  . 


°C  (at  pH  Cond 
Readinas ) 


SAMPLES  TAKEN 


°C 

CONDUCTIVITY  (umhos) 
pH 


PRODUCTION  Wi_: 

Site 

4  |bS  Samplers 

Field  # 

Sample  I.D.  _ 

6 -4 

Date 

STATIC  _ 

TOTAL  WELL  DEPTH 

S.W.L.  _ 

WATER  COLUMN  _ 

WATER  VOLUME  _ 

X3=  _ 

FLOW  RATE 


£CO 


SAMPLES  TAKEN: 

\PoA  H,c:  )  '/,? 

T>JL~ 

CiL- 

h/M  t\j  ~ 

fe.cf/Akrb  /  ^  ■ 


G.P.M. 


PUMPING  TIME  REQUIRED 
ACTUAL  PUMPING  TIME  _ 


/  2  u. 

OPERATING 


MINS. 

MINS. 


’C  (Immediate) 


WATER  LEVEL 


PUMPING  RATE 


FT. 

G.P.M. 


Conductivity 
(umnos ) 


TOTAL  GALLONS  PUMPED 


’C  (at  pH  Cond, 
Readings) 


DUPLICATE  TAKEN  ^YES 

I.D.  ASSIGNED  _ 

FIELD  # 


A  '  ~~ 

h  > 


SAMPLES  TAKEN: 

’.-A 

^x 


/<;  n?  <■ 

CONDUCTIVITY  (umhos) 

.  ,v  A  , 

PH 


I  l  -  c  ~  ■ 

G-ll 


PRODUCTION  WELL 

Site 

fd  jl’L'JC  / 

Ac  P~ 

/'  Samplers 

Field  *  / 

Sample  I.D. 

TTC 

6? 

Date  5 

STATIC  _ 

TOTAL  WELL  DEPTH  _ j 

S.W.L.  _ 

WATER  COLUMN  _ 

WATER  VOLUME  _ 

X3=  _ 

FLOW  RATE  _ 

PUMPING  TIME  REQUIRED 
ACTUAL  PUMPING  TIME  _ 


OPERATING  _ 

WATER  LEVEL  _ 

PUMPING  RATE  _ 

TOTAL  GALLONS  PUMPED 


SAMPLES  TAKEN: 

1  : 

■  fO  C. 

rl'-tvurfi  i  c- 
i{  u  O. 

A<A'</b 


G.P.M. 

MINS. 

MINS. 


G.P.M. 


'  I ' 


°C  (Immediate) 


Conductivity 
(umnos ) 


’C  (at  pH  Cond 
Readinas ) 


/  *  \ 

DUPLICATE  TAKEN  '  YES  V 


I.D.  ASSIGNED 
FIELD  # 


SAMPLES  TAKEN 


CL  -/ 


CONDUCTIVITY  (umhos) 
PH 


WELL 


Site 
Field  * 
Sample  I.D. 


f>{  jjftsr  AfA 

K~JI  ^ 


PRODUCTION 

!„  x  '■">  /  x 

-  Samplers  '  -  - 

- 


Date 


Time 


STATIC  _ 

TOTAL  WELL  DEPTH  _ -_J_ 

S.W.L.  _ 

WATER  COLUMN  _ 

WATER  VOLUME  _ 

X3=  _ 

FLOW  RATE  _ 

PUMPING  TIME  REQUIRED 

ACTUAL  PUMPING  TIME 


V*  o  <  ) 


SAMPLES  TAKEN: 

'J  CA 

‘7C-0. 

Cl  I  + 


G.P.M. 

MINS. 

MINS. 


'  “7  '* 

OPERATING 

V' 

°C  (Immediate) 

WATER  LEVEL 

HO 

FT. 

Conductivity 

PUMPING  RATE  _ 

G.P.M. 

(umnos) 

_  PH 

TOTAL  GALLONS  PUMPED 


■yte*?.  l$p. 


’C  (at  pH  Cond 
Readings ) 


DUPLICATE  TAKEN 
I.D.  ASSIGNED  __ 
FIELD  # 


SAMPLES  TAKEN 


CONDUCTIVITY  (umhos) 
pH 


3 


;  Site 

Field  * 

'  Sample  I.D. 

► 

STATIC  _ 

f 

► 

TOTAL  WELL  DEPTH  V 

» 

k 

■  S.W.L.  _ 

WATER  COLUMN  _ 

WATER  VOLUME  _ 

X3=  _ 

FLOW  RATE  _ 

PUMPING  TIME  REQUIRED  _ 

ACTUAL  PUMPING  TIME  _ 

/Lr  "  'S.!-  ^  C'V_ 

OPERATING  _ 

WATER  LEVEL  _  ' 

PUMPING  RATE 


A 


- 1 


TOTAL  GALLONS  PUMPED 


DUPLICATE  TAKEN  YES  ,  N 

I.D.  ASSIGNED  _ 

FIELD  # 


CONDUCTIVITY 

PH 


Samplers 


Date  i 


G.P.M. 


MINS. 


MINS. 


G.P.M. 


SAMPLES  TAKEN: 

\j  OA  1  t  c i  '  CrC  l) 
T LCL 

OrCr 

°C  (Immediate) 

Conductivity 

y-i 

(umnos ) 

.  PH 

:0-U 

°C  (at  pH  Cond 

Readings ) 

SAMPLES  TAKEN 


(umhos) 


Site 
Field  # 
Sanole  I.D. 


A  .j  *  r  fj/- 


Samplers  .'I/O 


mJ 

r- 

— i 

■i  ■/ 

/  n  <' C 

( -  V  £>> 


Date 


'5* 


/£\  AS? 


STATIC 

SAMPLES  TAKEN: 

TOTAL  WELL  DEPTH 

FT. 

\Zc/4  :  t- c '  6 

S  .  W  .  L  . 

FT. 

C  ' 1  L-r-rjiy 

WATER  COLUMN 

FT. 

WATER  VOLUME 

G. 

X  3= 

_  G- 

FLOW  RATE 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


G  .  P  .  M . 


MINS. 


MINS. 


/.<’  1  Vxt 

OPERATING 


X 


WATER  LEVEL 


Xo 


PUMPING  RATE 


FT. 


G .  P .  M . 


TOTAL  GALLONS  PUMPED 


'^Tj. 


cT?  { 


.X 


A? 


16 


’C  (Immediate) 


Conduc  t  i  v  i  t': 
(unnos) 

PH 


’C  (at  pH  Cord 
Read i nq  s ) 


DUPLICATE  TAKEN 
I.D.  ASSIGNED 
FIELD  n 


,  YES 


.  n  -> 

k_  — 


NO 

r 


SAMPLES  TAKEN: 


V/ 


CONDUCTIVITY  (umhos) 
dH 


GROUNDWATER  WELL  LOG  SHEET 


Site  H  J  /if /A 

Field  *  _ 

Sample  I.D.  f  A  /r'L>  fh 


Samplers 


Date 


TOTAL  WELL  DEPTH 

S.W.L.  _ 

WATER  COLUMN  _ 

WATER  VOLUME  _ 

X  3  =  _ 

FLOW  RATE 


'  /  o  L 


/  / 

JPlt.  V 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


G. 

G. 

G.P.M. 

MINS. 

MINS. 


BAILED 


SAMPLES 

TAKEN: 

VM 

' x} 

i  \  ' 

Ar-fJ.i*: 

°C  (Immediate) 

l 

A  9 

Conductivity 

(umhos) 

*  J 

pH 

A 

G  ? 

°C  (at  pH  Cond 

Readings) 

Duplicate  Taken: 

I.D.  Assigned  _ 

Field  # 


SAMPLES  TAKEN 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

*C  (at  pH  Cond, 
Readings) 


GROUNDWATER  WELL  LOG  SHEET 

Site  / ■  !\S <  f-C- 1 _  Samplers  7S_ 

Field  # 


Sample  I.D.  /,/ / ~  2— 


Date  3  '  3/  ~  JV 


Time 


V  / 


TOTAL  WELL  DEPTH 


S.W.L. 


?.  ~T  7 


WATER  COLUMN 

WATER  VOLUME 
X3  = 

FLOW  RATE 


-7  -? 

>  v 


/. 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


BAILED 


-  / 


SAMPLES  TAKEN: 

VcA 

~TCC^ 

r.  I  ^ 


<  ^ 


1  -  3 


3.0  \ 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

“C  (at  pH  Cond. 
Readings) 


Duplicate  Taken:  Yes  No 

•i  J  /J  rr<2  _  V? 

I.D.  Assigned  _ '  ^  y  1 L 

Field  » 


SAMPLES  TAKEN: 


v  ^r\ 

~r  <\ 

,',l  'I  -Vi 


’C  (Immediate) 


c" 


pH 


Conductivity 
(umhos) 


°C  (at  pH  Cond 
Readings) 


SAMPLES  TAKEN: 

T3'C 

Cl  (  CL*J  b* 

<TP, 

°C  (Immediate) 

/  io 

Conductivity 

7  6 

(umhos) 

PH 

£o.  S' 

°C  (at  pH  Cond 

Readings) 

SAMPLES  TAKEN 


GROUNDWATER  WELL  LOG  SHEET 


Site  ./lUtf-kcr  /f/^D  Samplers  fit/! a  /"/'■•  - 

Field  *  _ 

Sample  I.D.  /JAh&  ~V _  Date  vfT  3/  _  T 


Time  t-  ,rf‘5iD 


TOTAL  WELL  DEPTH  6  ft. 

S.W.L.  /  Oc/ ■  2>Lr  FT. 


WATER  COLUMN 


44./i  FT. 


WATER  VOLUME 

^7 

G. 

K3  = 

S7 

G. 

FLOW  RATE 

^2 

G .  P  .  M 

PUMPING  TIME  REQUIRED 

MINS. 

ACTUAL  PUMPING  TIME 

MINS. 

3AI LED 

ClL/^Cr }  /‘3£ 

".2  ^ 

SAMPLES  TAKEN: 

\ItA 

TOG' 

Chi  “  &r€U\&C- 

Pe^/ihfb 


/S  3 


“C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


Duplicate  Taken; 
I.D.  Assigned  _ 
Field  * 


Yes  /NO. 


SAMPLES  TAKEN; 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


GROUNDWATER  WELL  LOG  SHEET 
Site  / Samplers  £ 
Field  t  _ 

Date  €7'3/-'S<7 


Sample  I.D.  MAf‘Q-P£  S 


Time 


/^f.£ 


TOTAL  WELL  DEPTH 


S.W.L. 

ft/f 

WATER  COLUMN 

39.  *2- 

WATER  VOLUME 

£S~.  7 

X3  =* 

71  / 

FLOW  RATE 

3-3 

PUMPING  TIME 

REQUIRED 

ACTUAL  PUMPING  TIME 

BAILED 

P'p'eci'1 

/?o.  C  -  /JJLC 

FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


r:  L 


SAMPLES  TAKEN: 

\/OA 
ral 
0 1  f  ' 
/'•/•jZ'hus 
PPP. 


°C  (Immediate) 


■  Cf 

__  Conductivity 

7-/ 

^Hrt 

(umhos) 

_  PH 

°C  (at  pH  Cond 

Readings) 


Duplicate  Taken: 

I.D.  Assigned  _ 

Field  * 


Yes  >  No 


'C  (Immediate) 


-T 

Conductivity 

7.  1 

(umhos) 

■  J1  »t7 

PH 

/ 

/  ( 

#C  (at  pH  Cond 

Readings) 

SAMPLES  TAKEN: 

tzxl 

C<  I  '  C  -r€;i 
C/UPi 

Pep  •  L> 


G-20 


\’ 


) 


GROUNDWATER  WELL  LOG  SHEET 


Site  a  UtffaS 


Field  t 


Sample  I.D.  ~  L7 


-■?xr 


TOTAL  WELL  DEPTH 


AW 


S.W.L. 


WATER  COLUMN 


WATER  VOLUME 


FLOW  RATE 


~//-3  7 

Z3 


-lA  FT. 


7/.  < 


G. 


Samplers 


Date  A  7?  '33? 


SAMPLES  TAKEN: 

\j!oA 

xx- 

Df  6^ 

lAX  /7<vb 


G.P.M. 


Time 


PUMPING  TIME  REQUIRED  /  ^  MINS. 


ACTUAL  PUMPING  TIME  MINS. 


BAILED 


L',J7 


=353 


7/7 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


GROUNDWATER  WELL  LOG  SHEET 


Site 
Field  # 
Sample  I.D. 


t,7  A 


NA<= -  7 


Samplers  _ '.-7 


Date  )  7  Time  1 ?>L 


TOTAL  WELL  DEPTH 


S.W.L. 


/  \ 


WATER  COLUMN 

WATER  VOLUME 
X3* 

FLOW  RATE 


:■  / . 


^4  ***, 


I  2 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


BAILED 


*V.  7  J 


SAMPLES  TAKEN: 

it/ 


I  ' 


^  / 


■V.’V 


■•7 


Duplicate  Taken:  Yes 
I.D.  Assigned  ^ 
Field  » 


No 


SAMPLES  TAKEN: 


/  » 


°C  (Immediate) 

Conductivity 

(umhos) 

P« 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


°C  (at  pH  Cond 
Readings) 


GROUNDWATER  WELL  LOG  SHEET 


Site  /■ 


Field  # 

Sample  I.D. 


_  f ' 


Samplers 


Date 


~>K/  f: 


TOTAL  WELL  DEPTH 


S.W.L. 


WATER  COLUMN 


WATER  VOLUME 


FLOW  RATE 


/-  7 


SAMPLES  TAKEN: 


7 


/  .  ■ 


G.P.M. 


PUMPING  TIME  REQUIRED  7*--  MINS. 


ACTUAL  PUMPING  TIME  MINS. 


BAILED 


6,-rO? 


Duplicate  Taken: 
I.D.  Assigned 


Field  # 


/  / 
c-  -  3r<>- 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond 
Readings) 


Time  /4 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


GROUNDWATER 

WELL  LOG  SHEET 

Site 

r  /'-r4 

Samplers  03  / 

Field  > 

Sample  I.D.  _ 

- c; 

Date  £>'  a'/~ 

TOTAL  WELL  DEPTH  //O 

FT. 

fr 

i 

S.W.L. 

(t&.bg 

FT. 

9 

WATER  COLUMN 

■V3S 

FT. 

► 

WATER  VOLUME 

30 

G. 

X3  = 

2  ? 
l 

_  G. 

» 

FLOW  RATE  _ 

_  1  1 

7  -  / 

G.P.M. 

PUMPING  TIME 

REQUIRED  A  / 

MINS. 

ACTUAL  PUMPING  TIME 

' 

_  MINS. 

BAILED 

,4c 

?  2  -  //£> 

SAMPLES 

TAKEN: 

, 

u  * 

.  '  _  c- 

--TV  1 

•_^r- 

;  ■  ’ 

V ' ,  / 

/ ' ,  '  f 

«  ' 

_  °C  (Immediate) 

/£/ 

__  Conductivity 

A.  >- 

(umhos) 

_  PH 

v2  / 

°C  (at  pH  Cond 

Readings) 

GROUNDWATER  WELL  LOG  SHEET 


Site 
Field  # 
Sample  I.D. 


ALx-fhct  ■  A 


/;A,'S  -  /O 


Samplers  /^r  v 


Date 


/  ^  >  n 

Time  /  ^ 


GROUNDWATER  WELL  LOG  SHEET 
Site  filiri-ki'r  ATS  samplers 

Field  I  _ 

Sample  I.D.  A!  A  ~ rt>  ~  //  Date  .  <pO  ~ 


TOTAL  WELL  DEPTH  / 

s.w.l.  7'3-H'7 


WATER  COLUMN 

i  / 

WATER  VOLUME 

)  /"  7 

X3  = 

FLOW  RATE 

_ 7 

PUMPING  TIME 

REQUIRED 

ACTUAL  PUMPING  TIME  _t(T 

BAILED 

G. 

G. 

G-P.M. 

MINS. 


SAMPLES  TAKEN: 

\AlA 

'Jit 

p/%  •  . . ' 

I  1  ,v  1  t  ■_ 

■V  c 

/  7  •  <" 

__  °C  (Immediate) 

__  Conductivity 

(umhos) 

■'/.  r- 

_  PH 

“V  ’ 

"C  (at  pH  Cond 

Readings) 

Duplicate  Taken: 

I.D.  Assigned  _ 

Field  I 


Yes  No 

^  ^  // 


SAMPLES  TAKEN 


_  °C  (Immediate) 

%  ’  7 _  Conductivity 

^  (umhos) 

7  -  P _  pH 

•  - _  °C  (at  pH  Cond 

Readings) 


r 


GROUNDWATER  WELL  LOG  SHEET 
Site  U ,  ZA  Sampler*  TV--'  O 

Field  •  _ 

Sample  I.D. 


- 


_  I 


Date 


&•  PI  -K 


Time 


/-/b 


TOTAL  WELL  DEPTH 


S.W.L. 


WATER  COLUMN 

WATER  VOLUME 
X3- 

FLOW  RATE 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


BAILED 


SAMPLES  TAKEN: 


/c  3 


J  3/ 


/ !  d 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


Duplicate  Taken:  Yes  No 

I.D.  Assigned  _ 

Field  I 


SAMPLES  TAKEN: 


*C  (Immediate) 

Conductivity 

(umhos) 

pH 

*C  (at  pH  Cond. 
Readings) 


PRODUCTION  WELL 


PRODUCTION  WELL 


GROUNDWATER  WELL  LOG  SHEET 


site  M3-L-tur  A73  >'A 

Field  #  _ _ 

Sample  I.D.  -  ' 


Samplers  ? S  /  — v _ _ _ 

Date  i'  ^  Time  .  / 


f 

t 

i 

L 

i 


! 


TOTAL  WELL  DEPTH  /-»  i  - 


S  .  W  .  L  . 


WATER  COLUMN 

WATER  VOLUME 
X3  » 

FLOW  RATE 


si 

-7 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 

MINS. 

MINS. 


SAILED 


SAMPLES  TAKEN: 

■sCA  p 
1 


( (• 


7.  73 


Duplicate  Taken:  Yes  v  No 

I.D.  Assigned  _ 

Field  I 


SAMPLES  TAKEN; 


aC  (Immediate) 

Conductivity 

(umhos) 

pH 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


•C  (at  pH  Cond 
Readings) 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

®C  (at  pH  Cond 
Readings) 


.  GROUNDWATER  WELL  LOG  SHEET 
Site  'ttjht'fof  ZlA  sampler*  36/ 6  v. 
Field  t  - - 


Sample  I.D.  _  Date  ($  '  *  n  -  /7"  Time  C,Gf*?Q 


TOTAL  WELL  DEPTH  77?  ■  7 

FT. 

SAMPLES  TAKEN: 

s .  w .  l  .  /' "  ->  *y 

FT. 

WATER  COLUMN  '  i .  ,  c 

• 

' 1  <■> 

WATER  VOLUME  ; 

G. 

X3-  :  /  ■  / 

G. 

FLOW  RATE 

G.P.M. 

PUMPING  TIME  REQUIRED 

MINS. 

°C  (Immediate) 

.  .VI 

Conductivity 

ACTUAL  PUMPING  TIME 

MINS. 

7  J/T 

(umhos) 

PH 

BAILED 

7J 

°C  (at  pH  Cond. 

Readings) 


Duplicate  Taken:  (Yes  '  No  SAMPLES  TAKEN: 

I.D.  Assigned  _ '  i-0 _ 

Field  I  _ 

*C  (Immediate)  (  / 

O  (  J 

_  y  >  - _  Conductivity 

-i  (umhos) 

_ /  (S  2  pH 


C  (at  pH  Cond 
Readings) 


GROUNDWATER 

WELL  LOG  SHEET 

Site 

fAAi 

Samplers 

Field  • 

- — 

Sample  I.D. 

/wr%-  y 

/  -  n  n 

Date  &  of  ■ 

TOTAL  WELL  DEPTH  J_ 

S.W.L.  '-S.^ 


S.W.L.  _ 

WATER  COLUMN 

WATER  VOLUME 
X3» 

FLOW  RATE 


V7.£3 

3/ 

_l2_ 

£'5 


PUMPING  TIME  REQUIRED  .Jj 

ACTUAL  PUMPING  TIME  _ 

BAILED 


G. 

G. 

G.P.M. 

I 

MINS . j 
MINS.  I 


SAMPLES  TAKEN! 

'  i  G  A 

'TTJ2.  - 
O^Lr 
fVjL.fa-''* 


/  U  3> 

k_li 

< 


°C  (Immediate) 

Conductivity 

(umhos) 

PH 

°C  (at  pH  Cond 
Readings) 


Duplicate  Taken; 
I.D.  Assigned  _ 
Field  I 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

•C  (at  pH  Cond. 
Readings) 


GROUNDWATER  WELL  LOG  SHEET 

Site  Samplers  21^3/6  7  _ _ 

Field  »  - - 

Sample  I.D.  _  Date  (?  ~  3  ^  ^3 _  Time  /  /3(^ 


TOTAL  WELL  DEPTH 


S.W.L. 


A?  7-  ? 


VC.  3 


WATER  COLUMN 

WATER  VOLUME 
X3- 

FLOW  RATE 


335" 


t^-O 


->  * 
9 


FT. 

FT. 

FT. 

G. 

G. 

G.P.M. 


PUMPING  TIME  REQUIRED  'JO'-  MINS. 


SAMPLES  TAKEN: 


I  Or 

vA 

CMS 

fiifi  3 


ACTUAL  PUMPING  TIME 

BAILED 


Duplicate  Taken:  Yes 

I.D.  Assigned  _ 


MINS. 


/  3  *7 

77 


SAMPLES  TAKEN: 


Field  I 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

*C  (at  pH  Cond. 
Readings) 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


>34 


GROUNDWATER  WELL  LOG  SHEET 
Site  ALtcrA^r  A  F& ,  3 A  Samplers  2)o  ■ 

Field  «  _ _ _ 

MA  F-6  -  ? 


Sample  I.D. 


Date  b  ~A(e-?AT~ 


Time  j  3  bZb' 


TOTAL  WELL  DEPTH  ,'/75 

FT. 

SAMPLES  TAKEN: 

S.W.L. 

FT. 

-/oA 

WATER  COLUMN 

3  ?.  ?  ? 

FT. 

f :  /t>" 

WATER  VOLUME 

G. 

A>U.  feiS 
p7'X*Uc  C 

C,L^4>1A  - 

1 

X3» 

"7 V-  P 

G. 

FLOW  RATE 

G.P.M. 

PUMPING  TIME 

REQUIRED 

MINS. 

°C  (Immediate) 

-7  O 

/OO^ 

Conductivity 

ACTUAL  PUMPING  TIME  ^ 

MINS. 

/  -) 

(umhos) 

2B».  -r 

pH 

BAILED 

■  Pi-l 

_  °C  (at  pH  Cond 

Readings) 


Duplicate  Taken:  Yes^/'  -No' 

I.D.  Assigned  —  7<Q 

Field  I 


°C  (Immediate) 

Conductivity 

(urohos) 

pH 

*C  (at  pH  Cond. 
Readings) 


SAMPLES  TAKEN:  -4p‘)  ° 

J  - 


(-•<a 


,  /  -  .  j  i_ 

V  1 u  -•  f  ■  j 


Jy  i},hi. 


ill  ay  a 


-  L 


f  /  uH-fC  h 

n  „  V 


i-  36 


WEVTJiN 


Site 
Field  • 


GROUNDWATER  WELL  LOG  SHEET 

/^JXT ;  (34~  Samplers  QTUiUTA^ 


Sample  I.D.  M  ^ 


Date 


C?  ss 


TOTAL  WELL  DEPTH  ,07-7  FT. 


S.W.L. 


WATER  COLUMN 


WATER  VOLUME 


3cA\ 


SAMPLES  TAKEN: 

VO As 
UUL 

Dll  >  7 'V  a 

lUsuhTk 

p^'AC-U  C.  s 
du  'X.isU-JU 


FLOW  RATE 


G.P.M. 


PUMPING  TIME  REQUIRED 


ACTUAL  PUMPING  TIME 


BAILED 


MINS. 


MINS. 


odO 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

®C  (at  pH  Cond 
Readings) 


Duplicate  Taken:  Yes  yONa, 

I.D.  Assigned 
Field  # 


SAMPLES  TAKEN 


PTcaj *£<£  b 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 


C  (at  pH  Cond 
Readings) 


kWEVggSI 


GROUNDWATER 

WELL  LOG 

SHEET 

Site 

Matter  A-f?p 

Samplers 

Field  # 

Sample  I.D. 

-  /O 

Date  _ 

TOTAL  WELL  DEPTH 

c„, 


S.W.L.  _ 

WATER  COLUMN 

WATER  VOLUME 
X3  = 

FLOW  RATE 


Bu£L 

21 

LlU 

J..3 


ACTUAL  PUMPING  TIME 


BAILED 


G. 

G. 

G .  P  .  M . 


PUMPING  TIME  REQUIRED  XQ  MINS. 


MINS. 


SAMPLES  TAKEN : 

\jcA 

■n :C - 


C'r& 


/U  JlXll 


^  (D 


,v£  6^ 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

“C  (at  pH  Cond 
Readings) 


SAMPLES  TAKEN: 

r 

^-/C x.,^t  •-..''Ml 

r’Cr-:dUj  cu-J  ' 

.L  ‘  J.'U  U4  \  t-ljrii/  y 


GROUNDWATER  WELL  LOG  SHEET 
Site  Samplers  ^  ^  ^ 

Field  •  _ 

Date 


Sample  I.D.  A*  ^ ^  ‘  / 


Time 


/&££) 


TOTAL  WELL  DEPTH 


/o.f 


FT. 


S.W.L. 

''3 

FT. 

WATER  COLUMN 

3/7 

FT. 

WATER  VOLUME 

77-3 

G. 

X3- 

h  1 

G. 

FLOW  RATE 

3-3 

G.P.M 

PUMPING  TIME 

REQUIRED  ,xO 

MINS. 

ACTUAL  PUMPING  TIME  <^0 

_  MINS. 

BAILED 

SAMPLES  TAKEN: 

faj-hls 

-I 

_ c?Q 

.7?/ 6? 


-nd  ? 


"C  (Immediate) 

Conductivity 

(umhos) 

pH 

°C  (at  pH  Cond. 
Readings) 


Duplicate  Taken: 

I.D.  Assigned  _ 

Field  I 


•  ,-7 

Yes  / 

t/c> 


°C  (Immediate) 

Conductivity 

(umhos) 

pH 

*C  (at  pH  Cond. 
Readings) 


SAMPLES  TAKEN: 

%{-  fc,  ch  Cc  ukJ  '  +tuj 

/)U  nj'-k's 

q  ___ 

/ 


G-40 


APPENDIX  H 


SAMPLE  CHAIN-OF -CUSTODY  RECORDS 


uu 

*  '■  ,.NF  HV 


SAMPLERS:  ( Signature ) 


CHAIN  OF  CUSTODY  RECORD 


SHIPPING  INFORMATION 


SHIP  TO:  ■  .T  -  V  •  -r-V h 

stu^r^y  FT t oV<?z>  ton  JZ7?c; "  ' 

/2-o  Xcrm  r*J2  AiS  i*y&  '/l  to' 

Stoat  ton  Cto  7sx>'/c> 

Date  Shipped  X  /  $3,  ~  -  . . .. 

Shipment  Service  J ( \ 3  ^  FzJto^-  .  . 

•  .  •  • ,  .  .  ■-  .*  *v  V‘  ,  -* 

ATTENTION-’  '  *  ‘  " 

Airbill  No _ . _ - 

Phone  No.  ■  ’  ■ 

Cooler  No  _ 0 - : - - - 

Relinquished  by:  (Signature)  /  :•  c-:* '  • 

StmMfSXiM  in 


Relinquished  by:  (Signature) 

r W-v- 5.: •Vj'.V'W?:-' 
J  -  -  ■  •  .  .  ■  ■ 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


W 


Received  by:  (Signature) 


Relinquished  by:  (Signature)  : 

•  V<  bv  ;  ;L-%v-  '  aN 3‘. 


Received  for  laboratory  by;  (Signature) 

■ r KUlih  )  h 


Date/Time 


Date/Time 


Date/Time 


Date/Time 

X3  \R'^ 


«.  »~v  •'  *”•  .  ••i'  '  '  .  .  v  -  "  -  - 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

NurrjDer 


No  Of 
Cont 


Site 

Identification 


Date 

Sampled 


Analysis 

Requeeteo 


Sample  Cone 
Upon  Rece-O' 


-■'/ 


■I 


VQ/\  (Li'i  iJ'oL.  ) 


k  fc&A 


. — \k- 


‘.••u-vC;,;?  ='  ' 


Remaps 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


A  >  f  ,/  ft  .< .  Mitci. 


SHIP  TO: 


ATTENTION: 
Phone  No _ 


a.  *>/  -  <7  Si  ^ 


/C\p  '/  Ff  r'/fs.  fo i  JSut 
. i v  i l / ?  XX- /  A/ 
3  /v'i 


&'S  -  <"^V-  <9// / 


Location _ 

Shipper  _ 

Address _ 


Date  Shipped _ : 

Shipment  Service 

Airpill  No _ 

Cooler  No  _ 


SHIPPING  INFORMATION 

/3V:fsr  /fF3  -M_ _ 

Xlt  1/  /f  i  VPe-rfrn  JJ)  d  .. 

— — r -  - 7 - 

772.U  I~Xj  r  rg  //i_r  /r;^  „ 

/A _ 

^7  d!'-  . 


STlSS  f~5  f  £7?"/- VY"d£ 


Date/Time 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Analysis  laboratory  should  complete  "sample  cond  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  LtdLll  ' 

Phnnp-  £01-951-340^ 


SHIP  TO: 


ATTENTION: 
Phone  No.i _ 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


AJJL1 


SHIPPING  INFORMATION 

Location  M*+far  //g  Cj_ _ 

Shipper  V  —  A~Cn _  • _ 

Addreis~^i  7  j  ZO  LcrrmtCt.  .  V  /C £_ 

L~-_  shtkfc>)  C.A  fS’J/Q _ 

Date  Shipped  „  p- _ 

Shinment  Service  _^rr  f 


_  Shipment  Service 

_  Airbill  No. _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


DatefTime 

■%/ 1 900 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 


No  Of 

Cent 


Site 

Identification 


Date 

Sampled 


Analysis 

Requested 


Sample  Cond. 
Upon  Receipt 


COmSiaTantS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  L  1 

Phone:  _ I _ 

SHIP  TO" 


ROY  F.  WESTON  INC' 
7720 “LORRAINE  AVE  #105 
STOCKTON,  CA  95210 - 


Location 

SHIPPING  INFORMATION 

/Uj}  3Aj?'r  3 

Shipper 

ROY  F.  WESTON  INC 

Address 

7720  LORRAINE  AYE. 

STOCKTON,  GA  95210 

Date  Shipped  _ 

3  'J  (j  t\-£ 

Shipment  Service 


ATTENTION:. 
Phone  No. _ 


Airbill  No._ 
Cooler  No. 


Relinquished  by:  (Signature) 

Jjl£  tta.  A  cf- 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature)Cy  . 


Received  by.  (Signature) 


Rehnquished  by:  (Signature)  - 


Received  by  (Signature) 


Date/Time 

Date/Time 


Relinquished  by:  (Signature) 


Received  for  laboratory  by:  (Signature) 


A/.  lVA// 


LLj. 


/^Date/Time 

Win- 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

No  Of 

Site 

Date 

Analysis 

Sample  Ccnd 

Numcer 

Cent 

Identification 

Samoied 

Requested 

Ucon  Receipt 

— 

J  -  / 

. -  ■  i  ■  jT- 

f  _  *  . _ '  f  \ 

......  c/c 

— 

3- 

/' 

X 

VC/*  i  LrC\ O 

O'... 

RemarVs: 


H-6 


/- 

/Tn 


-rb 


:omsui.  unts 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  _ 


SHIP  TO: 


&/)\t  PJfe'hm  'X?hl 


lA^ttEn  tyJo.<  / 


i\'esA  CAcs&'r  -PArtS&C 


ATTENTION-  v  A ULU.  Pc’r'J~A— 
Phone  No _ <£~~  ~  S'*A~'Q  f  $ O 


Location 


SHIPPING  INFORMATION 

A  L2 '/  A  AA 


shipper - ROY  F.  WESTGN-1N&- 

Address  - 7720  LORRAINE  AVE.-f  105 


-SIQ€KTON.  CA  9$2H> 


Date  Shipped  . 


awvm.  v;i  7^ 

AAsAlAAAA 


Shipment  Service 
Airbill  No. _ - 


Cooler  No. 


Relinquished  by.  (Signa, 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signatu, 


Received  by:  (Signature) 


Date/Time 


Relinquished  by  ( Signature ) 


Received  by:  (Signature) 


Date/Time 


)aje/Time 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Nurroer 


No  Of 

Cent  _ 
.. 


/ 


Site 

igentification 
...  i  -  I 


Date 

Same  led 


Analysis 

Reauested 


Sample'  Cond. 
Uoon  Reeeict 


/'  V  ( 


~  C  A 


<-/ 


Remarks. 


SAMPLERS:  (Signature)  A>-L • 


CHAIN  OF  CUSTODY  RECORD 

I  SH" 


SHIP  TO: 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

/lixZ'-rAjrr  /r'/5j 


ATTENTION: _ 

Phone  No. _ 


Relinquished  by:  (Signature )  x-i 


Relinquished  by:  ( Signature /, 


_  Date  Shipped _ 

_  Shipment  Service 

_  Airbill  No. _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


■gyW  cgjT 


Date/Time 


DatefTime 


Date/Time 


COcSlAT*NtS 


CHAIN  OF  CUSTODY  RECORD 


A  M  ff  J 

SAMPLERS:  (Signature)  /LLrA^-rt  A  A* 

Phone:  _ _ 

_____ 

ytotffr  Me^-fan  37hi  .  - 

■  -  V 

_ /v  -b-n  i-X/Cu.j _ 

i'/r?/'  C£p<;-i'-rr  A  A  AA3A0 

-  ■  -  7*  -  /  • 

ATTENTION: _ X  liidji  /hr/ A— _ 

Phone  No  A 4f5~  ~ 


Relinquished  by:  (Signature) f 

A-  L  A^-U/i 

Relinquished  by:  (Signature) 
Relinquished  by:  (Sigrature) 


Location 


SHIPPING  INFORMATION 

/Krt  ’ Ac  r  /AA3 


Shipper  ROY  R  WESTON  TMC 
Address  7720  LORRAINE  AVF.. 

STOCKTON,  CA  95210 

Date  Shipped  ^  ^  A 2: _ 

Shipment  Service  AA-  AA-ACrsu-f 

Airbill  No. _ 

Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by.  (Signature; 


Date/Time 


Date/Time 


DatefTime 


twnr 


V  J  CONSm.T*siS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A  E^Z. 

Phone:  _ _ _ ^ _ 

SHIP  TO:  — —  —  —  — 


Location _ 

Shipper  _ 

Address _ 


SHIPPING  INFORMATION 


ATTENTION:  _ 

Phone  No _ 

Relinquished  by:  (Signature)  „ 

/tC/TV-Cr  A  -of  -cj 


Relinquished  by:  (Signaturejy 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


ATT 


_  Date  Shipped _ 

_  Shipment  Service 

_  Airbill  No, _ _ 

_ _  Cooler  No;-TT= 

Received  by:  (Signature) 


\  Received  by:  (Signature) 
Received  by:  (Signature) 


Jl‘n-0  5 S' 


.  Received  for  laboratory  by:  (Signature) 


Date/Time 


Date/Time 


Date/Time 


Jate/Time 


o  n;:  ;  *  /  .  ^  •  £ 

Analysis  laboratory  should  complete  “sample  cond.  dpon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  ’  Site  Date 

Number  Cont  Identification  Sampled 


f  >  Analysis 

_ _  '  'Requested 

y  '  c  ■•>s  icC  ix) 

/CA  ( BAA  UC2.A _ 


Sample  Cond. 
Uoon  Receipt 


consul  r*nrs 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature )  'x  o'' - 

SHIPPING  INFORMATION 

Location _ ROy" fcwT.^fof^ U& _ 

Phone:  '  ^ 

SHIP  TO:  :  .  .  •  ‘  . 

/In  v  PT ivps*  tPi  PPThl  . 

Shipper  _ 7720  TORRATNF  A  VP  ^jns _ 

Address  STOCKTON  CA  RSTin 

Irb’CL  cy 

a/isskfr  PA  /^SS'O 

Date  Shipped  PP  'Pts/\J?  < 5S~ 

/ 

Shi  oment  Service  P  Pid  PX 

Airbill  No. 

Cooler  No. 

ATTENTION-  V_/Wt_v  P>r-h^_ 

Phone  No  O  / gO 

mmmmBismm 

Receive 

;d  by:  (Signature) 

Date/Time 

Relinquished  by;  (Signature) 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  ■  .. 

Received  by:  (Signature) 

DatefTime 

1 

| 

>  Relinquished  by:  ( Signature )  . 

'  ‘ ••  •  '  '  ;  :  \ .  '  * 

. - .  •  •  ■  •  , - -  — - 1 

1  jOafe/Time 

yd&\  fjyp. 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date  Analysis  Sample  Cond. 

Nun;0er  Cont.  Identification  Sampled _ Requested _ _  Upon  Receipt 


r  (j  iu  \_J 

CONSlA  IAN'S 


SAMPLERS:  (Signature) 
Phone:  _ 


CHAIN  OF  CUSTODY  RECORD 


t'-f  i  if  A 


SHIP  TO: 

_ R.C  *  EL 

/WrS~7:-W  Ll&± _ 

/■Jr<V  / 


A _ /7ggg 


ATTENTION-  fo£Tr) 

Phone  No  •  7/<T~ 


Relinquished  by:  (Signature) 

AhsC^CjtA  ' 


Relinquished  by:  (Signature^ 


SHIPPING  INFORMATION 


Location 

Shipper 

Address 


tl h^-fler  fit 


Date  Shipped  _ _ 

Shipment  Service 

Airbill  No._ _ 

Cooler  No. 


Received  by:  (Signature) 


Received  by:  (Signature) 


I Sur\e  ^t  S~ 

/C  —  Y' 


Date/Time 


Date/Time 


Relinquished  by:  ( Signature ) 


Relinquished  by:  (Signature) 


Received  by:  ( Signature ) 

/O 


DateTTime 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont.  Identification  Samoled 


Analysis 

Requested 


Sample  Cond 
Ucon  PeceiCt 


w  ‘-V  VJ  I*. 

V  7 


SAMPLERS:  (Signature) 
Phone:  _ 


SHIP  TO: 


CHAIN  OF  CUSTODY  RECORD 


A  C  U  a:  <  _J' 


Location 

Shipper 

Address 


Date  Shipped 


SHIPPING  INFORMATION 

ftlfhue.  a  /Jfd 

£OYR  WESTON  INC 
g720  LORRAINE-AYgr^te 
~  grQCKION,  CA— 95210 


3  / ’7  ?; 


pr  t  ~r~  '~c.Cc 


ATTENTION: _ _ _ 

Phone  No  _ 


Relinquished  by:  (Signature) 

A&l-f-UL, A  A/- 


Relinquished  by:  (Signature) 
Relinquished  by:  (Signature)  ■ 
Relinquished  by:  (Signature) 


Shipment  Service 

Airbill  No._ _ 

Cooler  No _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  for  laboratory  by:  (Signature) 


Date/Time 


Date/Time 


Analysis  laboratory  should  complete  "sample  con d  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No  Of  Site  Date 

Nurccer  Coni  Iceniificanon  Samcieo 


Analysis 

Reuuested 


Sample  Cong 
Upon  Receipt 


. . . 


_  I  _ _  '/-  r>  (  f-Vyd  -  C  A  £  | _ 

_[ _  £<~,Pk 

A _ _  P/  v/  / f~/ '  r_h_ _ 


mssm\ 


W  w  u «  VJ 

\^/  :o»*va  'ams 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


Phone:  _ 

SHIP  TO: 


H-O'f  7 

“J  £  y-y'J  fxJr1  i 

!  I  X  - 

“.A.'  5- _ <  ... 


/Lf_  If  />7 

_ _ _  'u  ~ 

U<r  •S77-J _ 


o  , 
y/-  / - 


ATTENTION:. 


Phone  No. 


£csz~s> 

~7  ( 57^-(5  (  S'Z 


Re'  nquished  by:  (Signature)  -  ■ 

it  p-'t-t/l  A  ^<L^/VL£4.. 


Relinquished  by:  ( Signature >T/  . 


Shipper 

Address 


Date  Shipped 


Shipment  Service 

Airbill  No _ 

Cooler  No. _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


SHIPPING  INFORMATION 

/fy&T r--  /■'  r~ri 

ROY  B  WESTON  INC, 
-n^n  T  ORRA1NE  AYE-  #1Q5 
_ glOCKION,  CA  _ 

vice  -  >C _ 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


.Relinquished  by:  (Signature) 


^ytpwecHor  latojatpfy^jy:  (Signature) 


Analysis  laboratory  ohould  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Nuraper  Cent  Identification  Sampled 


Analysis 

Requested 


Sample  Cond. 
Upon  Receipt 


CHAIN  OF  CUSTODY  RECORD 


\Zs 


U  \_l 


SAMPLERS.  (Signsture) 


/t  £  r-f  /  ://( 


SHIP  TO. 


JB.QYUL  WESTON  INC _ 

CZNlllCRfiAIXE^VE.  #105- _ 

STOCKTON,  CA  95210 _ 


ATTENTION; _ 

Phone  No _ 


Relinquished  by;  (Signature)  ' 

✓L,?.  I'-t  ta  A 


Relinquished  by;  ( Signature <1/ 
Relinquished  by:  (Signature) 
Relinquished  by:  (Signature) 


_  Location 

Shipper 
_  Address 


SHIPPING  INFORMATION 

;}]{}/ nc  •>-’  r' 

ROY  F.  WESTON  INC 
7720 LORRAINE  AVI:  >103 
'  STOCKTON,  CA  95210 


Date  Shipped _ j  ^  ^  < 


S  Kt  S' 7' 


Shipment  Service 

Airbill  No _ 

Cooler  No  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  for  laboratory  by:  (Signature) 


Date/Time 


Date/Time 

Date/Time 

j 

Date/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


A  >  t'Ay' 


Phone:  _ 
SHIP  TCX 


_ jU v  F  (i  kswrj 

_ (uGSIO.^  JdA'i _ __ 

_ p/1 

/ 

ATTENTlON:_  A 

Phone  No _ 7  (_  *£_  ~~  *\YY  4  ~  O  t 


/<r*#C 


Location 


Shipper 

Address 


SHIPPING  INFORMATION 

j)]/Y  7* 7- Yc  /  C~  ^  >"  c3> 

fQY  F.  -VVTS1QX  PvC. 


Date  Shipped _ 

Shipment  Service 

Airbill  No. _ 

Cooler  No  _ 


Received  by:  (Signature)  - 


'  c^/\  c.  ^  /  7  3  ' 


Date/Time  - 


Relinquished  by:  (Signature)  (y  • 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature)  . 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  for  labi 


S3 


(Signature) 


Date/Time 


Date/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Com.  loentihcation  Sampled 

_ 7i  /  d-  ~ 


Analysis 

Requested 


Sample  Cono 
JJccn  Peceioi 


! 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  ISianature )  A  t-fi-  /  (  .€  ft 

SHIPPING  INFORMATION-  , 

//, Iff! Hr. jc. 

Location 

Phone.  cA 

SHIP  TO: 

ROY  F.  WESTON  INC. 

ROY  F.  WESTON  INC. 

AHHrp„  7720  LORRAINE  AVE  #105 

7720  LORRAINE  AVE  #105 

STOCKTON,  CA  95210 

STOCKTON,  CA  95210 

Date  Shipped  Yo  At,  /  /  “f  <>' 

Shipment  Service  /"iCVt, 

ATTENTION: 

Airtiill  No. 

Cooler  No. 

Phone  No 

Relinquished  by:  , Signature )  > 

A*.  C  At~(  #  l\  Of/.  ,  jUlAd 

Receive 

;d  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  SJ 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature) 

|  Received  by:  (Signature) 

Date/Time 

j 

Relinquished  by:  (Signature)  •  . 

Received  for  laboratory  by:  (Signature)  ' 

s  Date/Time 

w !  //;  = 

. •  ; ..  ■  ..  "7 — - ~r~ - - 

Analysis  laboratory  should  complete  "sample  cond  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 


No  Of 

Cent 


Site 

Identification 


Date 

Sampled 


Analysis 

Requested 


Sample  Cona 
Upon  Receipt 


.  4  S  ONI  0$ 


J  JMSiA  f*N>S 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


oS.  J-t/ u-i 

(7 


SHIP  TO: 


(?G~J  f  hjjL*5T6_tS _ 

lOtr<rrr  j  (Jfi-'Y _  _ 

l)~<rr  .  PA-  /<isr6 


Location 

Shipper 

Address 


Date  Shipped 


SHIPPING  INFORMATION 

DIatNFi'I  fir 5 

ROY  F.  WESTON  INC 
7720  LORRAINE  AVE.  #105 
SIOOCION,  CA  95210 

_  ~T^<y?  4  _ 


ATTENTION:. 
Phone  No. _ 


So- P-/ 

S-  <T74~  OCSd 


SET! 


Shipment  S 

Airbill  No _ 

Cooler  No. 


Received  by:  (Signature)  :■■■ 


Received  by.  (Signature) 


Received  by.  (Signature) 


Service  ~ 


Date/Time 


Date/Time 


Date/Time 


Relinquished  by.  (Signature) 


Relinquished  by:  ( Signature ) 


.Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A /'-Sj 

SHIPPINGJN  FORMATION 

Locat,on - ROY  K  WESTON-  B^C - 

Shipper  - 7720  LOKRAXNE  AVE-#i9S - 

y 

Phone- 

SHIP  TO: 

T?nv  F  WESTON  INC 

—i >n  T  ODD  A  TVT  AVE.  #105 

' - STOCK  1  ON, “CA 

cT-rvvrnM  C  A  95210 

Date  Shipped  / *7  ?  S~ 

Shipment  Service  clc-rr _ 

ATTFNTION 

Airbill  No. 

Phone  No. 

Cooler  No. 

Relinquished  by:  (Signature) 

f- 1  (a  A  crA 

Receivi 

3d  by  (Signature) 

Relinquished  by:  Signature)^ / 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  ■  ■  • 

Received  by:  (Signature)  • 

Date/Time 

1 

1 

Relinquished  by:  (Signature)  - 

Date/Time 

6//  \m 

... 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 

No  Of 
Cent 

She 

identification 

Date 

.  Sampled  - 

Analysis 

Recuested 

Sample  Cond 
Upon  Receiot 

— 

C- 

v  r*  '  C  £  i  ) 

ck  __ 

<L_ 

1 

1  Vu74  (  F  PP*  LOZk) 

/ 

3  ^  j 

1 

~7fr/Vrr*/ ;  Cr  /ArA,  /4  1 

r 

— - 

3 

4r 

— . — 

Z_ 

\ k'A  '  (FPP  Lot\ 

_ — 

Z 

I 

MOfl  (fP#  i.oz,\ 

—* — 

■ 

Cr.PbCd.A),  A* 

_  _ — 

' 

~r 

_ V 

!/ _ 

H  -  2  0 


.4  Sl***#  SS 


CO*SlA 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A-'C  (■'-£  U?  A  ^ 

Phone:  A 

SHIPPING  INFORMATION 

AiftAAj'r  ArcA 

Location - RQY  F.  WESTON  INC - 

Sh,pper - 7720  LORRAliN E  AVE  #1175 - 

SHIP  TO: 

ilo'l  f 

iy\r<5T£si  U  Pci 

- STOCKTON,  CA  532X0 

UfCCT  ('VrSTdTnL  PA  I'lS.’Sd 

Date  Shipped  )  O  7 ^  A ,  f  *7  ^ C _ , — 

■  - 

r- —  A  w 

Shipment  Service  t~  < A _ 

ATTENTION-  'Al>0'i  PoCJpr 

Airhill  No 

Phone  No  "2*  1  5—  0(  &O 

Cooler  No. 

Relinquished  by:  (Signature)  ■■  V 

AJ  tA-H  a  A  a/-  dU^u 

Receivi 

2d  by:  (Signature) 

‘  *  | 

Date/Time 

■1 

Relinquished  by:  (Signature)  dA 

Received  by:  (Signature) 

•  •  \ 

Date/Time 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

Date/Time 

1 

i 

Relinquished  by:  (Signature)  .  ’.A  - 

*  '  •  *  ?•*>'.  '  •  ‘ '  •' 

- - - - — - — -i 

^ftsfeivejj  for  labo^afHw:  (Signature) 

/jcAaPA  ~  Aj/nn.  > 

[  Oate/Time 

t&£ST7!'&> 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  r6  Shipper 


Sample 

Nurace'- 

No.  Of 
Corn. 

Site 

Identification 

Date 

Samoled 

Analysis 

Requested 

- . 

1 

,2- 

S-  CfrS  A 

/  c--  L — 

,v  — — 

l 

L  6*0  _ 

- - ■ 

1  _ 

J 

D 

i 

T 

77/7;  a/ 

- . 

/ 

ft- Ac 

ICC 

-  / 

[  o-t  & 

— 

1 

r  4  A  7)  A  A 

«... 

4 

■ 

.  • 

• 

Sample  Ccnd 
Upon  Receipt 


eternals: 


H  —  2  1 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


eS^rJsYif./ 


Phone’ 

SHIpTo: 


/2o\/  f~.  i'J^siry't  ~mo(L  . 

- y - - - ;  '  - - 

y /  C-^  tm  t  j _ _ 

ivVy/  OJ'-rsArt-  rX  /7^30 


ATTENTION:  \JvctLJ  1°^ ^  'f~CA_ 

Phone  No  £/S_ -Sc?^  -O/gO 


Relinquished  by:  (Signature)  ,n  '  , 

y-Lc  Is'-t'X-Z.A.  a/-/'  ft  • 


Relinquished  by:  (Signaturejy 


SHIPPING  INFORMATION. 

/iLtk  A  S' 


Location 

Shipper 

Address 


Date  Shipped _ S>  -S~~ _ _ _ _ _ 

Shipment  Service  _ _ _ 


Airbill  No._ 
Cooler  No. 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Date/Time 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 
Phone:  _ 


SHIP  TO: 


Location  _ 

Shipper _ 

Address _ 


Date  Shipped _ 

Shipment  Service 

Airbill  No _ 

Cooler  No  _ 


Received  by:  (Signature) 


SHIPPING  INFORMATION 

Af. ;ES> 


/-hu-.L?  nj?n''/ed^. 


Date/Time 


_ _ ROY  F.  V,  E:  N  INC 

7720  LORRAINE  AVE.  #105 
STOCKTON,  CA  95210 

ATTENTION: _ 

Phone  No _ ; _ 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signatu/p 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  "sample  condr  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont  Identification  Samcied 


Analysis 

Reauested 


Sample  Conn 
Ucon  Peceici 


WCA  f  cAM  (ye  i__ 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  t Signature 1 

SHIPPING  INFORMATION 

Location  P /-  y.\  \  A'- At  AA^ 

Phone: 

ROY  r .  \V hoiOiN  iiN^. 

Shipper* - 7720  LORRAINE  AVE.  #105 - 

SHIP  TO: 

AjC/ /P  t\J€s-firy\  - 

/  Vc^-nm  r-ictci 

- STOCKTON,  CA — 952ttr - 

PA  rtzgO 

J?  s  it  IA  *■  i  - - 

Dale  Shipped  - —  -  -  '-Jt  O,  ' 

Shipment  Service  Pr  ri  &K 

Airbill  No. 

Cooler  No. 

ATTENTION  stCi  PoT^ 

Phone  No  c*7/  S~  -^P 4-  O /S' O 

Relinquished  by:  (Signature) 

AjlJri'LA.  A  _ •" 

Receivt 

5d  by:  (Signature) 

Date/Time 

Relinquished  by:  ( Signature )/ 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  : 

Received  by:  (Signature) 

■  /)  - 

Date/Time 

1 

Relinquished  by:  (Signature)  ^ 

_ _ _ _ ‘  "  :-V~  _ '—J 

Date/Time 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  •  LsL  ' ‘f  1  {  ^ 
Phone' 


SHIP  TO: 


ROY  F.  ' 


7720  LORRAIN 


STOCKT 


ATTENTION:, 
Phone  No _ 


Relinquished  by:  ( Signature f 


Relinquished  by:  (Signature) 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

AUltm  dJj~i _ 

ROY  F.  WESTON  INCT 
7720  LORTALNE  AVE.  ilO?7 
STOCKTON,  CA  95210 


Date  Shipped  _ _ . - 

Shipment  Service  As-cF .  C-ft L. 

Airbill  No _ 

Cooler  No. _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  “sample  cond/upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No  Of  Site 

Number  Cont  Identification 


Date 

Sampled 


Analysis 

Requested 


Sample  Ccnq 
Upon  Receipt 


—  jolu..  . 


X  FH-3Q 

2.  J, 


yOA-i  Ci~A  ) 

MOPt  f  ef/\  Ltd  <_ ) 

\jO A  ( TFo^T) 


Remarks: 


H-26 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  /lu  '  A  pA- 

SHIPPING  INFORMATION 

jVUi  u  A_r/-  AAiA 

Locatlon - ROY  F.  WESTON-  BsC - 

Phone:  ^ 

SHIP  TO: 

Ajj/  F.  I'JeL’hn  FFrp  . 

ShiPPer  - 7720  LQR-RAI:VE  - 

Address  crnrt'iYi\'  e  »  ot-iin 

I'ApF'n  cv'cip  / 

ryF  f'F  £A  /73JO 

Date  Shipped  A '  ■  -  f'-r  j’b  _ 

/ 

Shipment  Servme  /=PA  £5 

attention-  h/Fj.1  A r 

Airhill  Nn 

Phone  Nn  £>/ k  ~  V  '  O  /  8  O 

Cooler  No. 

Relinquished  by.  (Signature)  l 

JLlH'UA  cA-^U-aja^ 

Receivi 

3d  by:  (Signature) 

Date/Time 

Relinquished  by:  ( Signature j 

Received  by:  (Signature) 

DateTTime 

1 

1 

Relinquished  by:  (Signature)  ’ 

Received  by:  (Signature) 

A1 

Date/Time 

1 

Relinquished  by:  (Signature)  ■  , 

HHM mi 

1  /Date/Time 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 


No.  Of 

Com 


/ 


Site 

Identification 


Jl 


Date 

Sampled 

_____ 


Analysis 

Requested 


Sample  Cone 


/  F4-3Q 

/  r 


pit 

-~-a  r 
/  X-- 


r,.  / 

(  ■)  r 


Mm 


w  W  |U 

'  ■  ***  -N  t’AN'S 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  _ _ 

SHIP  TO. 


a  *’  [  Ut  /i 


Location 

Shipper 


_ —  Address 


SHIPPING  INFORMATION 

/•  '  ■  r^r  r  /} 

BOY  F.  TVTNTONTNC:- 
7720  T.UKRALNK  AYE  #105 


ATTENTION: _ 

Phone  No _ 


Relinquished  by  (Signature) 

Ajjl  cJ.'fr-Ajeu t— 

Relinquished  by:  (Signature)  (J 


Date  Shipped 


Shipment  Service  _ OT 

Airbill  No.__ _ 


■T/-'  J-Lv 

n3rr/<-A 


Cooler  No 


Received  by  (Signature) 


Received  by.  (Signature) 


Date/Time 


Date/Time 


Reiinqu'shed  by  ( Signature ) 


Received  by  ( Signature ) 


Date/Time 


Relinquished  by.  ( Signature ) 


Received  for  laboratory  by.  (Signature) 


Date/Tin 


KOI 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  cb£y  to  Shipper 


Sample  No  Of 


Site  Dale 

Identification  Sampled 


A  nalv  S'S 
Requested 


Sample  Cond 
Upon  Receio: 


CHAIN  OF  CUSTODY  RECORD 

'Air/,  u  L.~  ,,  SHIPPING  INFORMATION 

SAMPLERS:  (Signature)  «■  ~ —  k  ‘  <3  -  -3.  , t-T  /•;  -y  /  /i  a-..—-, 

/ 

Phone:  .  _  '  .  _  Location -  ROY  F.  WW'UW  »\.C 

SHIP  TO: 

t^Lr  '/  fr  i  {.'("£  /r,i  J,  /";  <? 

Shipper  -?720OORRAOvt-AVt. 

Address  -  STOCKTON,  CA---952J0  - 

rj*  r~  hr>n  r\'ru  < 

,V*  /'?.z}0 

W*  /  Ac  -T - 

Dare  Shipped  A  ~ 

/ 

Shipment  Service  FFjrf  L. 

ATTENTION-  N J d-u-1  H 

Airbill  No 

/C~T 

Phone  No  .r>  / <i>  '  O 

Cooler  No  _  _  _ _  .  _ 

Relinquished  by:  (Signature)  ^ 

_ aj-  v- 1-  (  oa 

Relinquished  by.  (Signature)'^’ 
Relinquished  by:  /Signature) 


Relinquished  by  (Signature) 


Received  by  ( Signature I 
-  Received  by:  (Signature) 

Received  by:  (Signature) 

Tfor  lahora«£irY  by:  (Signature) 


Dare.'Time 

i 

,  Date/Time 

■  v 

Date/Time 

e/Time 


'abctatqry  should  complete  "sample  cond  upon  receipt'V^ection  below,  sign  and  return  cooy  to  Shipp' 


Date 

Samp.ed 


Analysis 

Requested 


Sample  Ccna 
Ijcon  Re-ce-c: 


/;,  /  Curin’ 


H  -  2  9 


CHAIN  OF  CUSTODY  RECORD 


HI&SKII 


‘JUL-  IV. J 

* '  *'•>  u,i  \ .  -^sia  »  *ni  s 


SAMPLERS:  ( Signature ) 

Phone:  ____________ 

shTFto 


L-->A<rc< 


SHIPPING  INFORMATION 

Location  f'lrlhsr  APS _ 

ship ppr  aV.</  f' [{Je^rz^  y7_:(± 


s  h  I  pger  /'-6  </  <  -  H/c  =>' .  ^ 

Address  -:7 V'oj_±±i‘^_A': 

'  /  _  :  /  ^.V  '/  }  ,"  /J  /  ‘  -v 

Date  Shinned  - —  ^  /  ■?  — 


AiTENTION:. 
Phone  No  _ 


Date  Shipped  ...jr 
Shipment  Service 

Airbill  No _ 

Cooler  No  _ 


Relinquished  by:  ( Signature ) 

X.Lr  i-Uh  jsUflAX _ 

Received  by  ( Signature ) 

i  Date/Time 

i 

Relinquished  by  (Signature) 

1 

Received  by.  ( Signature 1 

|  Date/Time 

Relinquished  by  iSignature > 

Received  by:  i Signature ) 

Daie-Time 

Relinquished  by:  (Signature) 

Received  for  laboratory  by  (Signature) 

C  Date/Time 

1 

■  '  i 

.  a  W  \lr /if] 

Analysis  laboratory  should  complete  sample  cci 

id  upon  receipt”  section  belcw  sign  and 

return  copy  to  Shipper 

Si 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  _ ; 1  ■  !  !_J_  !  '  ■  ■'  J_  ■  1 1- 


SHIP  TO: 


-  _  '  /.*  / :.*■  /  _■  ;  /-:  t/  A 


/  /  •  ?  f  ' 

ATTENTION  v_/i f/y  A  './  *A_ 

- '  “7  — , ,  -  ,o 

P^cne  No  ^  y t?  ^  J24*/  (7"  & 


SHIPPING  INFORMATION 

Location  A'7<  f  A S’  A  rTp _ 

Shipper  7 A' A  f~  l/VAs7EA/  ^t-s7(L  . 


Address 


^770  Lor  nr  -*J  A  v  ,^/C^r 
7flX’  A  ^  C.Ai  7‘S7?/0 


Date  Shipped 
Shipment  Service 
Airbill  No. _ 


Cooler  No. 


Fal7(  rauJ 


CHAIN  OF  CUSTODY  RECORD 


* 

► 


* 


C  / 

SAMPLERS  (Signature}  A~;  '■  A'  /  '  -2  -  SS  0  L  l — 

Phone  .  .  ■' 

SHIPPING  INFORMATION 

,  ,  /  ‘J  i Ayr  A  F& 

Location _ _ _ _ _ _ 

SHIP  TO 

Shipper 

XG’O/O'  7T  0  IS  'ra  ■ «  ^ . 

-  -  -  -  ^ 

lA  7-3^ /O 

S/  /'J  z- 

Date  Shipped  ^ _ -y  '  ~  - - 

//■r  S'/' 1  /"/" 

Shipment  Service  '  :  ..  _~r  - 

ATTFMTiriN- 

Phone  No  _ _ _ _ _ 

Cooler  No _ _ _ — - 

Relinquished  by:  (Signature)  . 

/'_/  i  t-'  a  A  — 

1  Receiv< 

i 

1 

ed  by:  ( Signature ) 

Date/Time 

Relinquished  by:  (Signatur/e) 

Received  by:  (Signature)  j 

Date/Time 

1  i 

Relinquished  by.  (Signature) 

Received  by.  (Signature) 

1  Date/Tune 

i  1 

Relinquished  by:  (Signature) 

Date/Time 

%  \?:z- 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Nuraber 

No  Of 
Cent 

Site 

Identification 

Oate 

Samoied 

Analysis 

Requested 

Sample  Cond 
Upon  Peceibi 

_ 

v-*-. 

i  j  ''  '  “• 

A  vT  ,  •  '  "" 

..." 

,*■ 

-jl 

■-C-.  ^ 

— 

cr<L 

_L_ 

l 

i 

vAf  rA  uA) 

1_  . 

_ . 

1 

\k 

i 

V 

Ptb> 

t 

— - 

r-wfe-jD 

s-3/Jr 

20 1) 

— ( 

I 

— 

2- 

1 

\ 

vca  ’02)  i/0 i.) 

L _ 

— 

f 

b 

A 

A 

A 

L  . 

•  1  > 


i  j  »S 


SAMPLERS:  ( Signature ) 

Phone: _ 


CHAIN  OF  CUSTODY  RECORD 


'  -  »  K  '  *4'  } 

K-{  .  .  ^  .  f  ‘  -r 


SHIP  TO: 


/  [l ■  /  r" ,Ai?sfrY',  j  /;  / , 
-*  —  ,  .'V  '^sl  r^p  ' 

_  f/S  >*S. 


ATTENTION  _ 

Phone  No  *''*  ->3''  ^  Q/--' 


Relinquished  by:  (' Signature )  •  .  .  ,*  .  * 

A.  c  ^  /- 

Relinquished  by:  (Signature) 


SHIPPING  INFORMATION 

r  /  i  s  . _ ■* 

Location  f'J.-  /-if  ft _ _ _ _ _ 

Shipper  tir<L  frn  7J/ ('  , _ 

Address 

>5  ■  ■■  /.  T77  /S^-'Ls 


Address 


_ _  Date  S  ipped  irr: 

_ _ _  Shipment  Service  _ 

_ _  Airbill  No _ 

_  Cooler  No. 


Received  by:  { Signature ) 


Received  by:  (Signature) 


t  •  f  ■  —  - 


Date/Time 


Date, Time 


Relinquished  by  ( Signature ) 


Relinquished  by:  (Signature) 


ReceiveXT\'  (Signature) 


iygd  for  labors roryJotyjSig  nature) 


DateTime 


w 


Analysis  laboratory  should  complete  "sample  cond  upon  receipt"  sadfion  below  sign  and  return  copy  to  Shipper 


SAMPLERS:  (Signature) 


SHIP  TO: 


CHAIN  OF  CUSTODY  RECORD 


X  •U-'j’  ’  j ' 


-t  .  —  JC'  Sic 


ATTENTION  _ _ 

Phone  No._ _ _ 


Relinquished  by.  (Signature)i 
Relinquished  by.  (Signature) 
Relinquished  by  (Signature) 
Relinquished  by:  ( Signature ) 


SHIPPING  INFORMATION 

Location  /  f 6  _ _ 

Shipper  /L-ly  f~-  »  i S  _ L_ - 

IP^T^T/  7 20  l*  rro  r^  ...  jO  \ 

^  4/t, ,  r,  :\/f  -fb'J/o 


Date  Shipped 


?'  /-(as*  J 


_  Shipment  Service  x 

_  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by  (Signature) 


Received  by.  (Signature) 


Received  for  laboratory  by:  ( Signature ) 


Qj ,  r  . 


Date/Time 


DateTTime 


Date/Time 


KA- 


Task 


Date/Time 


Anaivsis  laboratory  should  complete  “sample  cond  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Analysis 

Requested 


Sample  Cona 
Loon  Receipt 


P'/<  J> 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A---  {r  ■ 

{) 

Phone: _ _ _ 

SHIP  TO: 

_ _ /Q..,-  ^  hr)  J~7)i  _ 

,  u' *-  . *  /  A" L u  /  i '  *t  _ 

AA  //3£3 _ 


A ITFNTION:  J.  rjr-fc\_ 

Phone  NO  A / £~  ■  S'A^/ -  & <  5 O 


Relinquished  by:  (Signature)  * 

A-  Aij4-tl£-JL~ 

Relinquished  by:  (Signature) 


SHIPPING  INFORMATION 

Location  A  --V  *  {_  /'  ^ _ 

Shipper  A-7)/  r~.  i-i/f'sA'rt .  J- _ 


Address 


7  7>_3  A/? ,  ,J- 


r-u  J  a  7Zn  JA  '/ 


Date  Shipped 


Shipment  Service 

Airbill  No _ _ 

Cooler  No  ___ 


Received  by:  (Signature) 


Received  by.  (Signature) 


Date/Time 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  7 Signature) 


Date/Time 


Relinquished  by:  (Signature) 


"giyod  for  labo^atcAfdv  (Signature) 


Analysis  laboratory  should  complete  “sample  cond  upon  receipt"  : 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  Aj. 

Phone  _ _ 

SHIP  TO; 


SHIPPING  INFORMATION 


ATTENTION: _ 

Phone  No _ 


Relinquished  by:  (Signature)  j 

AjrJ^tU.  A  Ai'fKj24. - 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by.  (Signature)  - 


Location  ff  _ 

Shipper  fA fr/t  S>Ao 


Date  Shipped 


277A  O  C-Cf  ro  /FA*. 

jA-Hj  0  /t>7  T 

hipped  ^  ^  . . . . 

;nt  Service  ’  /'  _ 


Shipment  Service  / A '• '  ■  s  ’  ' 

Airbill  No  _ 

Cooler  No. _ _ _ _ _ _ 


Received  by.  (Signature) 


Received  by:  (Signature) 


m 


Received  by  (Signature) 


Received  for  laboratory  by  (Signature) 


MS. 


Date/Time 


Date/Time 


DateHime 


ate/Time 


Analysis  laboratory  should  complete  "sample  cord,  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont  Identification  Sampled 


Analysis 

Requested 


Sample  Cond 
Upon  Dece:P" 


/A-iMfe  <  tf.  Or  ft  / J /  /V ) 
rfSrf/Rfrb  “\/ 


H- 36 


«S 


COmSui  r*M$ 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 
Phone:  ' _ 


/Jc  DT 


U 


SHIP  TO: 


r^t'J  f-~  -Asf f 


PS~C?  I'JpJsd't  fbl  /  . 


fi/i  //.. 


_?  , — ■  o 


ATTENTION:. 
Phone  No. _ 


PJX£> 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

fAii-trUP 


■Jl"  //S 


AcV  F[_ MesJ&i  //it, 


7  ~2^j  t-4fT-<ytsU  Ar~P  /o] 
^rhxlk'i&n  ,  tA  ^SA/D 


Date  Shipped  . 


Shipment  Service 
Airbill  No _ 


JUlrfa-f  dfrV-V^S 


Cooler  No. 


Relinquished  by:  (Signature) 
U  .0  f.~*~r  *  _yi 


Received  by:  (Signattj(e) 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


>o rat^>^^g 


Relinquished  by:  (Signature) 


for  laborat' 


gnature ) 

WU5 ~ 


/Dite/Time 

M/rUA//).', 


’JZ) 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  ta^hipper 


Sample  No.  Of  Site  Date 

Number  Cont.  Identification  Sampled 


Analysis 

Reauested 


Sample  Cona 
Uoon  Receipt 


CHAIN  OF  CUSTODY  RECORD 


r.  /  / 

SAMPLERS:  (Siqnature)  A'i!  A  T  - 

SHIPPING  INFORMATION 

// 

Phone: 

Location  /  f  _  __ 

C  ■ 

*  -Z7  Z  Z 

SHIP  TO: 

Shipper  ZrjZ^f  t~~-  C/1  ZTZr, 

7  izo  L  efface  //S 

Date  Shipped  -~Z/  ZlZZc / 

Shipment  Service  'Z.&  f  *r/  - — cZ_ 

ATTENTION- 

Airhill  No 

Phone  No 

Cooler  No 

Relinquished  by:  (Signature)  ■  •' 

Ajlw  ci/t  • 

Receivi 

3d  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  ■ 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

Date/Time 

1 

Relinquished  by:  (Signature)  . 

Received  for  laboratory  by:  (Signature) 

>•  DatefTime 
%  1 

1  Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  refurn  copy  to  Shipper 


Sample  No.  Of  Site  Date  Analysis  Sample  Cond 

Number  Cont.  Identification  Sampled  _ _ Requested _  Upon  Receipt 


r.^siA '  an  is 


CHAIN  OF  CUSTODY  RECORD 


■'  „  1  y  f 

SAMPLERS.  (Signature)  • '  ■  ~  '■  '  ■ ;  -  1  > 

Phone:  _ C _ 


SHIP  TO: 


t  r~  i  !/■• 


'J  '  h  t~Ch  /  A_-y 


PA 


ATTENTION-  'J<AfU  P& rhx*  '/  ;  ■? 

Phone  No. _ ^  ' 


-  0*80 


SHIPPING  INFORMATION 

/■'  j  !h-  ’  rjSr _ 


Location 

ipper  /^\{ -f7 ytiCutry)  '7~Pn. 


Shippe 

Address 


77 '70  C-  C. rffT )  /■<_£  /r,^:  ^vCTT 


A-  ■  Ss'i  ’  3*  7cS  7  / 


Date  Shipped  . 


Shipment  Service  _ S_ 

Airbill  No _ 


y-r 


777 


Cooler  No. 


Relinquished  by:  (Signature)  .  r  ■  i 

/1_7  77 (7. A  cf  .  ...  2_-_ 

Received  by:  (Signature) 

»  t 

Date/Time 

Relinquished  by:  (Signalurejy 

Received  by:  ( Signature ) 

Date/Time 

1 

Relinquished  by:  (Signature)  ■  -J  t 

.  .  .  _  ”  nr~!  •  1 

RecewejL-by^  (Signature)  j 

Date/Time 

I 

! _ ,  1 

Relinquished  by:  (Signature)  .  ‘  ‘  t  •-  ■> 

— 1 - — — . — - — ; - —J 

^Hm| 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Nursber 

No.  Of 
Cent 

Site 

laentification 

Date 

Sampled 

Analysis 

Recuested 

Sample  Coca 
Upon  Receipt 

" — 

/ 

7'  . 

.77 

f  .  ;•  : — 

*  ^  ^  - 

V-t/ 

/  ' 

i 

1 

(Cl  /  -t"  u’ !  _ 

// 

7  4r- 

/ 

■J 

k 

bM  3j 

- 

— 

/ 

fit/lf&'SD 

S'3J-3<T 

7c  7- 

- - 

/ 

I 

1 

Of  /  CinJ  Crf 

,-*1 — «-  . 

_z 

A 

/ 

jooaj  v, 

— 

- - 

|*Rem  arks: 


H-  39 


lWEKI&SKII 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  '  f/jj  j£  -  ^ 

/ y 

Phone: _ _ _ 

SHIP  TO:  " 


SHIPPING  INFORMATION 

Location _ AU^r  A  F&> _ 

Shipper  A^!  ,X7i  c _ 

Ar?_  */c 

O  *■'  sL  i. —  r.  ./ 


ATTENTION:, 
Phone  No., _ 


Date  Shipped _ i 

Shipment  Service 

Airbill  No _ 

Cooler  No.  _ 


$fz-kh:n  ; ;>'/  '/£^-'C 

S'  , 

t  i  V  i  f~  * 


f-rCL  C,  ■'<  f  r&..  £-~ 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  retwn  copy  to  Shipper 


Sample  No  Of  Site  Oate 

Nursber  Cont.  Identification  Sampled 


Analysis 

Requested 


Sample  Cond 
Upon  Receipt 


V* 


*  ’tONSUV 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  i  t  J- t  /l  -  -/'-T  (  - 

Phone:  1  ^  Q±  '  9S  7  ;  3fj - 

SHIP  TO:  ’  • 

'■  /'ZCi/  ItffS'fel  ^rUL  „ 

d'SL?  K't’teh  hcs/ aZJ  . 

L- ' c?" lv //-e  £7/  /^3-3 
/ 

ATTENTION:  Pof'1^— _ - 

Phone  No  d?/S  ~  -5~<P7~  0/& / _ 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

/3-f  ■" '  r_  ■  3  /■  -dCP 

/3f-/  i‘J?S  7133- 

'tJ^C  tLc^rrf  Ai/r  s£-/o: 


Relinquished  by:  (Signature)  ^ 


Relinquished  by:  (Signature) 

■  n;:%  V'-  7"-'  •; 


Relinquished  by:  (Signature)  ■ 


Relinquished  by:  ( Signature ) 


Date  Shipped  -t 
Shipment  Service 

Airbill  No _ 

Cooler  No.  _ _ 


Received  by:  (Signature) 


Date/Time 


Date.'Time 


Date/Time 


,  •  / 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt'*^section  below,  sign  and  return  copy  to  Shipper 


e/Time 


Sample  No  Of  Site  Date 

Number  Cont.  Identification  Sampled 


Analysis 

Reauested 


J  :.v 


INAJ 


Sample  Cond 
Uoon  Pecemt 


H-41 


W  W  U.  O  JU 

*  '  as  '*MS 

SAMPLERS  (Signature)  _ 


CHAIN  OF  CUSTODY  RECORD 

/  nj  /»  * 


Phone 


7  -  -;/s  7  -s-iosr* 


SHIP  TO. 


ATTENTION 
Phone  No  _ 


SHIPPING  INFORMATION 

Location  f'  & _ ... . _ _ _ _  . 

Shipper-  /VC ■/  3  f  iJfS  fol  t  jJlC _ 

Address  3±3  3;r.'t  A<  //W 

':.T  77;  // 


.v  r- — 

Dale  Shipped _ -  ‘  -•  -  . _ 

Shipment  Service _ /  SX.  /  L -r  '  '  r— c_ 

Airbill  No. _ 

Cooler  No  _ _ _ _ _ 


Relinquished  oy  ( Signature I  .  -> 

A-7- 1  '  LrL  /'  <7^. 


Received  by  (Signature) 


Relinquished  by.  (Signature)  ,7 
<.i  . _ 

Relinquished  by.  (Signature! 


Received  by.  (Signature) 


Date/Time 


Received  by  (Signature) 


Date/Time 


DateiTirne 


Relinquished  by:  (Signature) 


_L 


Received  for  laboratory  by.  (Signature)  Date/Time 

777 £22^  4Z  u ~£kju£u 


If 


Analysis  laboratory  should  complete  “sample  cond  upon  receipt"  section  below,  sign  and  return  copy  to  Shippe 


Sample 

Number 


No  Of  Site 

Cent  Identification 


Date 

Sampieu 


Analysis 

Requested 


z. 


Sample  Cond 
_  Ucon  Receipt 

Lo£I. 


I 


I 

vj/ 


\'IA  /fCZ- 


$ _  _ £LU*1l± 


3A 


Remarks 


msmi 


W  L_  JLJ  \-J 


CHAIN  OF  CUSTODY  RECORD 


/i  •  iV  '<!  4  u7  -  . 


SAMPLERS:  ( Signature )  L  : 

Phone;  TV  ■"•V  -  -76'  ^ 

SHIP  TO. 

_ /v  r  /  cr  .  'JrC  ry;  -U'/t 

_ >  .;>.••  j  l  ' S:  /  <".a' . _ 

_ ^  //-yf  A/4  ''/3-'£J 

ATTENTION- _ '•JvA/,  rcrr-tn^. 

Phone  No _ -T  -'  -P  Q  /  <?  / _ 


Relinquished  by:  ( Signature )  .  *  ,...  r\  4 

_ MUilA.  ^  _ __ 

Relinquished  by:  (Signature^/ 

Reiinqu  shed  by:  (Signature)  • 

Relinquished  by:  (Signature)  ....  •  ,  . 


SHIPPING  INFORMATION 

Location _ A(^ AS r  A ^ _ _ 

Shipper  _ . 

Address  '4^ 

S'/ic^obi  Cd  /o 

Date  Shipped  _T'  ~  '  -  —  _ 

“7"  / — —  **  '  Sf  t '  *' 

Shipment  Service  r  -*  '  .  -  -  ■-  1 

Airbill  No._ _ _ _ 

Cooler  No.  _ _ _ _ 


Receive 


y:  (Signature) 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  Section,  below,  sign  and  return  copy  to  Shipper 


_ I 

.JTv.%;  ’  j 

i 

w. 

Sample 

Nursber 


Site 

•  Date  -  ■ 

, '  Analysis  -  •  ' 

Sample  Cond 

Identification 

Sampled 

Requested 

Upon  Receipt 

— ~  7 

7 

- —  / 

to  A  -  ID 

—  / 

N 

< 

■  -  - 

Ot!  co'J  OrrZasjDji 


Pkbni/r  L.  '  u<v-i 


fckjZAs}/ :  d. 


u  trt  :u  etc 


4 


*«V,i 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  | Signature ) 


J>  .  '  .<  -  r'  fJ 


SHIP  TO. 


A :  /  r  :  V  J  *  ;i.  y 

--  -7  A  .  :  ‘  ^ 

/  /  -*-<c  >--  -<; .  at  -•  a;  /-/y  4/tXs 
--  *v <_  >->  _'/L/  7cT7?/D 


Location 
Sh i pper 
'Address 


SHIPPING  INFORMATION 

A1 U  Jr \y  f  /ITS  tSJ 


ATTENTION:. 
Phone  No. _ 


Date  Shipped  ^  J  ^  -3,<  /  3 -A _ 

Shipment  Service  (■'_£’  i-  ^  ^/V  —71 

Airbill  No.  _ _ _ _ 

Cooler  No _ _ _ 


Received  by:  (Signature)  .  ’ 


Relinquished  by:  (Signature}''/ 


Analyst?  laboratory  should  complete.  sample  cond.  'upon  receipt”  section  below;  stgn’and  return  "copy  to  Shipper^ 


,  '  -|,u  u'  one...-  .  v-i*.  v'--  uiaie  Analysis  ..  •  Sample  Cone 

Nuraber.  _  Cont,  Identification  :  Sampled  :  Requested _ _ _ _ '  _  Upon  Hece  c: 

£  xvr/-<?3~.  f,\s4g  &  f.U,  Jr  ,  /L  \  S 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone- _ 


SHIP  TO- 


/fay  Wc^i&rx  Xn<L 


~l7ZO  LorYA.n.e,  Aw./tyc 5"  A 
6-Hc.t-hon  CA  9S2/C 


Location 
Shipper _ 

l^otfTess _ 


ATTENTION: 
Phone  No. _ 


r 


SHIPPING  INFORMATION 


Date  Shipped  _  /Acu^  JS~ 

Shipment  Service  _ 

Airbill  No.  _ 


(7  /vt6C o  o 

th  ?  - 


Cooler  No. 


Reimqu 


shed  by:  (Signature), 

l-tui/  V  -Ihru'^L. 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 

•  ‘  -Vt*  V:  t  F\. 


Received  by  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  for  laboratory  by:  (Signature) 
fc‘/'  Y-v  VT--.  'T-  •  1:  tii  £*  r  ITT h/  • / 


Date/Time 


Date/Time 
Date/Time 

I 

Date/Time 


,  •  V,JA  -•  -it  -'  i  '-.--0  T..!;rcS='.TO <2 -tAftrrs1/. 

Analysis  laboratory  should  complete  "sample  cond  upon  receipt"  section  below,  sign  and  return  copy  to  Shippe 


Sample 
Nurat  9r 


No.  Of 
Cont. 


Site 

Identification 


Date 

Sampled  _ 


.  Analysis 
_  _ Requested 


/  wAFS-go  mss'  Fij. M/s  fCd:  Crt  Pb  A //.  Afj 

Z  .  .  ;  ^  MoA(eM  Cofj  ■ 


VdA  CefA  jpOZ) 


Sample  Cord 
Uoon  Receiot 

ZKZ' 


y- 


Remarks. 


H-46 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS.  {Signature) 


Ship  to 


A, 


ATTENTION 
Phone  No 


SHIPPING  INFORMATION 


Locanon 

Shippet 

Address 


Dale  Shipped _ 

Shipment  Service 
Airbill  No. _ 


Ot- 


Cooler  No 


Relinquished  by.  | Signature I 

A  y  A./ 


Relinquished  by.  (Signature) 


Received  by:  ( Signature ) 


Received  by:  (Signature) 


DateTT  ime 


Relinquished  by  (Signature) 


Helmquished  by:  ( Signature ) 


Received  by:  (Signature) 


Date/Time 


Date/Time 


Received  for  laboratory  by:  (Signature) 

lAOMy  /  V?  L  Sr/?///** 


Date/Time 


/O. 


Analysis  laboratory  should  complete  “sample  cond 


-  7  / 

ind.  upon  receipt  section 


below,  sign  and  return  copy  to  Shipper 


Sample 


No.  Of 

Cent 


Site 

identification 


Date 

Sampled 


Analysis 

Requested 


Sample  Cord 
Upon  Rece1::; 


—  t  ~ 


2- 


■  H 


~  J 


/i,A  (  cf/i  /_rOZ^) 


(Sh AIN  OF  CUSTODY  RECORD 


. ’  , l  4/ shipping information/.:-  i:..  ~ .;: 

^cation;-  iy- - 


/  AD-A184  581  INSTALLATION  RESTORATION  PROGRAM  PHASE  2 

CONFIRHAIION/QliANTIFICAIION  STAGE  1  UOLUHE  2  APPENDICES 
<U>  UESTON  (ROY  F)  INC  WEST  CHESTER  PA  JUN  86 
UNCLASSIFIED  F33615-80-D-4006  f/i  24/A 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  _ 

SHIP  TO: 


SHIPPING  INFORMATION 

•  -  v  .  /  4  ■ — '  - 

Location  Y  -•  _ _ _ _ _ 

Shipper  £2  ill '  -J /Id  ■ _ 

2  72  ■  i •  -  4^ 

'  ^  ~J>T  -n /C- 

Date  Shipped  2 1 ; _ I - 

‘  i’  ^  7  r  r  —  /" 

Rhinmont  ^prvirp  /  '  -  — ' 


_  Date  Shipped  ' 

_  Shipment  Service 

_  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


'  '  ■  n 

.?  /  r 


ATTENTION: _ 

Phone  No _ 


Relinquished  by:  (Signature).- 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont.  Identification  Sampled 


Analysis 

Requested 


1  - 

2. 

i 

/ 

N^-fsCCJ ,Cr .  rb  A‘<  /!■<  \ 


Sample  Cond. 
Upon  Receipt 


CONSUL  **N1S 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Sianaturet  “  J  f  -  r  -  — 

SHIPPING  INFORMATION 

Location  •'  >  '  '  3  '  f~*. 

Phone:  '  -  i  ^-5  7  3VCS~^ 

SHIP  TO: 

a-)./  F\  :*/•'<■£) i  JZ 77c.. 

Shipper  F.  iP  .-Tin  SS<: 

Address  /  ^  ''  ^  ^  /Ccl. 

-'■Sic  S  '  „  —vS-'i 

r/<  /33/Q 

...  J  ,  /  r  —  ~ 

Date  Shipped  ^ 

1 

yw*  ,~J  '■*  rr  /**  ~  .  ■  ,  -v*er  -  ■  ^ 

Shipment  Service  /  :  ---> 

ATTENTION-  S/'M  . 

Airhill  No. 

Phone  No  -5V  y-  C  /S / 

Cooler  No. 

Relinquished  by:  ( Signature )  ,  > 

S'--:  *  .'}  3  L  jf^rs 

Receivt 

;d  by:  (Signature)  ^  » 

Relinquished  by:  (Signature) 

Received  by:  (Signature)  1 

|  Date/Time 

Relinquished  by:  (Signature) 

Receive^-by:  (Signature) 

/  a 

Date/Time 

1  1 

1 

Relinquished  by:  (Signature) 

J6a<e/Time 

Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont.  Identification  Sampled 


Analysis 

Requested 


Sample  Cond 
Upon  Receipt 


CHAIN  OF  CUSTODY  RECORD 


/'  „  ^ 

SAMPLERS:  /Signature!  -  //VU  / - 

Phone: 

SHIPPING  INFORMATION 

A*\aJ  iic  r  i'A 

Location  _ _ _ 

SHIP  TO: 

chir>^  AW  fr  Merten  .JTntL 

Address  7^20  U,  ret  :rJT  A  <M>  *  ,  0  iT 

^  ----  - 

hti  i  K~h:n  f  /■ -1  / s  2  /  O 

/t  *  f  / 

Date  Shipped  ^  ^ 

Shipment  Service  ^ r.'f 

ATTENTION- 

AirbiH  No _ _ _ 

Phone  No. 

Cooler  No. 

Relinquished  by:  (Signature)’ 

Receivi 

Jd  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

DatefTime 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature)  *.•  _>vV. 

Received  for  laboratory  by:  (Signature) 

Date/Time 

1 9XX 

■  ■  •  ••••  ••  •  .  •  •  •  V/ 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 


No.  Of  Site  Date  Analysis 

Cont.  Identification  Sampled _ Requested 


z_  1 

|  v'L/A  ■  vi  .*t  b  v  Z. 

1  \L'  ■  \ 

f  Alt-feis  ffr.Ctt  .fib  Ni  A  A 

V 


RemarVs: 


.*  S>UNt*S 


CO*StA'AMS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A=±_ ^ <-Z/t  e/ .  -J-i-  AZ-L. 
Phone:  _ Z  'Z"9'3z  ^ _ 


SHIP  TO: 


Aty'F (Vrs??o  ,-£?<* 


J?£Lr  /.  i  h  /~tz>/  /6/ , 


;>7  /  >  PA 


ATTENTION:. 
Phone  No _ 


•JxjjUt  Pcrfa- 


SHIPPING  INFORMATION 

PifiAS'r  A  FS 


Location  _ _ _ _ _ _ 

shipper  F.rVez-hn  The  . . 

Address  2120  Lornj  •«*  *'*- 


SlzUh*) ,  /W  Tspso 


Date  Shipped 


z  vt/L”  £$ 


Shipment  Service  ^culj  rTiJ  Fx_££f_2_2_ 
Airbill  No _ 


Cooler  No. 


Relinquished  by:  (Signature)  -y  jv 

’ilU'L-LZ'l  A. 

Relinquished  by:  ( Signature 

K 

Relinquished  by:  (Signature) 


Relinquished  by:  (Signature)  . 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Date/Time 


Date/Time 


Analysis  laboratory  should  complete  "sample  cond.  upon  receiptj^section  below,  sign  and  return  copy  to  Shipper 


’e/Time 


Sample 

Number 

No.  Of 
Cont 

Site 

Identification 

Date 

Sampled 

Analysis 

Requested 

o 

—  • 

1 

*  >  .  . 

-• '  /  i 

r' 

?  JJT 

7,-, 

~  t  * 

J 

0<  /  CtrJ 

% 

/ 

i  Phir.c/'L*' 

f 

\ 

'  > 

/ 

( 'Ut&ro.cLz L 

1 

- - - 

( 

/v4r6-//£ 

£-3o-3S' 

ro(3 

r 

.1 

'  •  v  1 

■-  (0//  *3*-^  (6? 

;  / 

_ - 

1 

r!\Z  AX  //£_ 

— 

l 

\ 

f  V 

' 

(Luo^rx  oU- - 

Sample  Cond 
Upon  Receipt 


Remarks: 


H-53 


i*$ 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A-'  <A±'f  SU - 

Phone: _ _  ^ 


SHIP  TO: 


SHIPPING  INFORMATION 

Location  MAikr  Afg 
Shipper 


Lor m  /ke  Asr  ^_a 

^ 7t>7  &  iZ^'O 

Date  Shipped  A O  /-  _ 

Shipment  Service  /Por'd  <  f  r~!  p  d _ _ 

Airbill  No _ 

Cooler  No.  _ _ _ 


Alt '/  (A  Mrsfry)  A27U  - _ 

,  'ii.c  LC:i-t-,jj  ,  r^./gjT 

'  h  '  t~ :  V?  c7,4  ^r<-7/0 


ATTENTION: _ 

Phone  No. _ 


Relinquished  by:  (S/gnafureJ 

/ia-  *  •  4  Z^//^ 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by.  ( Signature ) 


Date/Time 


Date/Time 


Date/Time 


Sample  No  Of  Site  Date 

Number  Co  nt  Identification  Sampled 


Analysis 

Requested 


Sample  Ccnd 
Upon  Receipt 


VC/)  f  ePA  (fCZ. _ 


/W-e/rf/3  f fir.  tA  ,  Pc  AJi  At 


Remarks 


H-  54 


X 


ixs»un*«$  v  y  consoi  t*nis 


SAMPLERS:  (Signature) 


CHAIN  OF  CUSTODY  RECORD 


l 'if  ‘ 


Phone:  _ 
SHIP  TO. 


SHIPPING  INFORMATION 

.  AAjU  fas  /tQ£ 

Shipper  &>\J  F:  rt(S>TZO  . 

Address  ^120  Afa 

fahlLilh  OA.  fs9/o_ 

Date  Shipped  —  \JuAJ-  /fa _ 

Shipment  Service  C.  _ 

Airbill  No _ : _ 

Cooler  No. _ -- 


v  d?Q9  -  9s  7  -3VOF' & 

__  _____  .  -  • 

/lr.\/  ff_ rVffafc*! c  - 

£yr dr  sit  A,  h  /fao  / MJ  . 


ATTENTION: 

Phone  Nn  CyS~S  -  DJ  S  j 


Relinquished  by:  (Signature)  ./■)  ^ 

JCl±±l  b  A 


Relinquished  by:  (Signature)// 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  "sample  cond  upon  receipt/section  below,  sign  and  return  copy  to  Shipper 


Number 


Received  by:  (Signature) 
-  •  >» 


Received  by:  (Signature) 


Receiv^d-t^:  (Signature) 


■  by:  (Signature) 


Date/Time 

I 


Date/Time 

I 


DatefTime 


Site 

Date 

Analysis 

Sample  Cond 

Identification 

Samoied 

Requested 

Uoon  Receipt 

usj> 


uO  n,udc- 


(.■>/  c\  ostj 


/fa  '.r/Ci 


,  ■  -■ 

-  - i - - - - — 

— -  1  \J~zr~  V - 7— tt  -s-j  - .  rn  ToT7--rl "] 

“  /  -2F  '  ^0  /"■>/  ry.f'c'J  '"K  0 

-  /  DS  t  Av,uAe~. 

-  / 

I  fl  rV  d-  f 

1 

~  ,  -  ^  ( -  - ' ■  —  i  -  - — 

/  ’,-,'Ci  v 

/ 

/ 


a«>  CONSUL  fAN*S 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  A  L  '  I  1 1  -7_- cLALL. 

Phone: _ L  !— _ 

SHIP  TO:  ’  : 


SHIPPING  INFORMATION 

Location  Ll^L  '-IlI  '  !  '  Q - 

shipper  ^n£ 

Address-^  ~77  TO  L ctrjnx?  Ar*_  g/g£ 
■A'-'  ±-.f'Diji'fcr  M 

Date  Shipped _ Al  A-Aj.  j  Z - 

Shipment  Service  HtisxA  1  &•  '  - 


Date  Shipped  . 


ATTENTION:. 
Phone  No _ 


Airbill  No._ 
Cooler  No. 


Relinquished  by:  (Signature. 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature)  ■ 


Received  by:  (Signature) 


Received  for  laboratory  by  (Signature) 


Date/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No  Of  Site  Date 

Numoer  Cont  Identification  Sampled 


Analysis 

Reauested 


Sample  Cond 
Upon  Receipt 


VV  CONSULTANTS 


SAMPLERS:  ( Sfgnstvft  L _ 


CHAIN  OF  CUSTODY  RECORD 


SHIPPING  INFORMATION 


. ".  -■■'•  U  ;•■  •  £/  ;•  Location;  ^  _  ;  V' ;-;. t^*t~— 

?••&•  sapper ^■■■/L.U-: 


ATTENTION:. 
Phone  No _ 


.UHM.IM.MfHB 


Relinquished  by:  (Signature) 


Relinquished  by:  ( Signature ) 


Relinquished  by:  (Signature) 


.  f  •*  /■ 


_  Date  Shipped _ 

_  Shipment  Service 

_  Airbill  No. _ 

_  Cooler  No.  _ 


Received  by:  ( Signature ) 


/.  Received  by:  (Signature) 


. -  V?  VSS/O _ 

b-/7-P.<^ _ 

-rnirJrtJ  ?y£}h'  ~ 


Date/Time 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  Cond 
Upon  Receipt 


ROUND  85-2 


LXS'tXf  OS 


CONSULTANTS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  <J 

SHIPPING  INFORMATION 

Location  A  P-  8 

SHIP  TO:  - 

ROY  F.  WESTON  TNT 

ROY  F.  WESTON  INC 

AHH.ec,  7720  LORRAINE  AVE  #105 

7720  LORRAINE  AVE.  #105 

HSGKTQN*  CA  93210 

STOCKTON,  CA  95210 

Date  Shipped  7 

Shipment  Service 

ATTENTION- 

Airbill  No 

Phone  No. 

Cooler  No. 

Receivi 

sd  by:  (Signature) 

Relinquished  by:  (Signature) 

Ls 

Received  by:  (Signature) 

Date/Time 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

_ i 

Date/Time 

1 

Relinquished  by:  (Signature) 

D^te/Time 

I  c/ir\  7  ft* 

Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 


No  Of 
Cont 

Site 

Identification 

Date 

Sampled 

Analysis 

Requested 

Sample  Cond 
Upon  Receipt 

Q- 

fw- 1 

'  « 

E  f  A  6  O  1 

OK' 

2 

1  t  EPA  to'X  1 

1 

1 

_ L 

J3L_  \l 

/  J 

r~ 

P^A  / 

V 

RemarKs 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  AiA  :^'L 

Phone:  _ ^ 

SHIP  TO:  _  ~ 

¥ 

_ Posy  A  (>*•?**»  /#*r _ 1 

/  Lc(y _ ~~ 

J  £4  10,  4,;  A./  ,-:j. _ _ 

L^y.'.u  Pa  tS2S3  _ 

ATTENTION-  —-'/-Y/ !  /V/g_- _ 

Phone  No  &?r£’-3‘»ky 


Phone  No._ 


SHIPPING  INFORMATION 

Location  ^  A £. *L _ 

ROY  F.  WESTON  INC 

Shipper - - : - 

7720  LORRAINE  AVE.  #105 

Address  _ _ _ _ _ 

STOCKTON,  CA  95210 


_  Date  Shipped _ !  -zL 

_  Shipment  Service  FqJ  E* 

_  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Received  3 yS/Signature ) 


Date/Time 


Relinquished  by;  (Signature) 


sceived  for  la 


by:  (Signature) 


Analysis  laboratory  should  complete  "sample^ond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


PemarVs 


fY  A  fL  -V  J  j  +-  O'-'C A  •  ‘ 


H  -  6  0 


\ 


■  *S'uN(«S  Vy  COHSU.  'M'S 


SAMPLERS:  (Signature) 


CHAIN  OF  CUSTODY  RECORD 


h  r/ .^f  AJZ-L 


Phone:  _ 

SHIP  TO: 


ATTENTION. _ ' _ 

Phone  No.  _ _ _ 


Relinquished  by:  (Signature)  ^ 

A'JLVh-U  ii  cMajla — 


Relinquished  by.  (Signature)/^ 


Relinquished  by:  (Signature)  -  - 


SHIPPING  INFORMATION 

Location  /*?  t'  A£jL _ 

Shipper  ROY  F.  WESTON  INC, 
,Hrire„  7720  LORRAINE  AVE.  #105 


_  Address  AVfc-  #« 

_  STOCKTON,  CA  2 S21Q 

_  Date  Shipped  7  i 

_  Shipment  Service  (rov-tt  r*.sr?rj 

_  Airbill  No _ _ 

_  Cooler  No.  _ 1 _ : _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Dateffime 


.  Relinquished  by:  (Signature) 


Received 


i 


Sample 

Number 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


ile  No.  Of  Site  Date  Analysis  Sample  Cond. 

ler  Cont.  Identification  Sampled  _ Requested _  Upon  Receipt 

^  H  -5“  AG!  oAf 


'  H-S' 


fr.i  A  Cl 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 
Phone:  _ ; 


O 


SHIP  TO: 
fips,  F 


/+  J  hrl  (*c 


L;-.;/u  LU, 


Po»  /  J . 


Pa  (US  2 _ 

ATTENTION: _ PcFlLtL— _ 

Phone  No..  ■  “  ^  TaTo^t) 


Relinquished  by:  (Signature}' 


Relinquished  by:  ( Signature )  ■ 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  “sample  cond.  uporv'receipt"  section  below,  sign  and  return  copy 


#__£  /  _  SHIPPING  INFORMATION 

_  Location  /u~Hmr  /(rS _ 

-  Shipper  ROY  R  WESTON  INC. 

_  Address  7720  LORRAINE  AVE  #105 

_  STOCKTON,  CA  93210 

_  Date  Shipped  Z  'ULf  '  L  _ 

<?  . 

_  Shipment  Service  r  •J  Fr _ 

_  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  ( Signature ) 


Received  by:  ( Signature 


Receivo4~tsv:  (Signature) 

7 


oratory. by:  (Signature) 


Date/Time 


Sample  No.  Of  Site  Date 

Number  Cont.  Identification  Sampled 


Analysis 

Requested 


Sample  Cond 
Upon  Recast 


n,\  r 


Acuj-  I  b-n-xz’  roc. 


Remarks: 


:XS>UNtRS  v  V  CONSULTANTS 


SAMPLERS;  (Signature) 


CHAIN  OF  CUSTODY  RECORD 


Phone:  _ 
SHIP  TO: 


■h  p  '  j 

l  of- 


ATTENTION: _ 

Phone  No _ _ _ 

Relinquished  by:  (Signature) 

kith Hj.  A  -  o/lc. 

Relinquished  by:  (Signature)/ 
Relinquished  by:  (Signature) 


Location 


SHIPPING  INFORMATION 


ROY  F.  WESTON  INC. 


Shipper  Z^Ll  _ 

___  Address  7720  LORRAINE  AVE.  #105 

_  STOCKTON,  CA  SS21Q 

_  Date  Shipped  ttL  _ 

_  Shipment  Service  ^ » .t  r  t  X 

_  Airbill  No _ 

_ Cooler  No.  _ 

Received  by:  (Signature) 

Received  by:  (Signature) 


Received  by:  (Signature) 


,  Date/Time 

fo/H 

Date/Time 

Date/Time 


Relinquished  by:  (Signature) 


Received  for  laboratory  hy.  (Signature) 


Date/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont,  Identification  Sampled 

c  AOaJ  ,'S 


Analysis 

Requested 


EC-,'-  b  c  I 

EfA  6  07L 


Sample  Cond 
Upon  Receipt 


iff  7  -  J  b  H  C/t  6  O  I 

I  E  fA  6  £2 

Ji  PCB 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


Ich-U.t*  ef-  — - 


Phone:  _ 
SHIP  TO: 


ROY  F.  WESTON 
7720  LORRAINE  AVI 
STOCKTON.  CA  93 


ATTENTION: _ 

Phone  No _ 


Relinquished  by:  ( Signature )/ 

AjjMulA  y.  yt- 


Relinquished  by:  ( Signature ) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

n  tlhi  A£A _ 

ROY  F.  WESTON  INC 

7720  LORRAINE  AYE.  #105 
STOCKTON,  CA  93210 


_ Date  Shipped 

_  Shipment  Service 

-  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Analysis  laboratory  should  complete  "sample  corid.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample 

Number 


No.  Of 
Cont. 


Site 

Identification 

rcAPS-i 


Date 

Sampled 


Analysis 

Requested 


p  ■'  /  ■  ~ i 


Sample  Cond 
Upon  Receipt 

_ 


Remarks: 


\  V  CONSUL*  an»  5 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  ( Signature, )  AX  l~X( X.A  3^-  - 

Phone:  _ A- _ 

SHIP  TO: 

Pg  y  ^  ,  /*■(. _ 

4  -  . -  ^ .  I  f  ■*  L-0  u _ ___ 

156  UiO'ft  fu 

PA.  lci'i£Z  _ 

ATTENTION:_  ZS  ~dj±  A' A_ 

M  X  ££ss  ZzZ  g/JQ 


Relinquished  by;  (Signature)  yf 


SHIPPING  INFORMATION 

Location  /i  r *"  -.AF& _ — 

Shipper  ROY  F.  WESTON  INC 
Address  7720  LORRAINE  AVE  #105 

STOCKTON.  CA  95210 _ 

/  v  /  4  ■  f  .  (  s  ”' 

Holo  QhmnaH  ' 


_  Date  Shipped  L  .  ■.* 

o 

_  Shipment  Service  F  eX  ^  *r 

_  Airbill  No _ 

_  Cooler  No _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


Recer^>tf"By  (Signature) 


laborgtory  by  (Signature) 


at 


Date/Time 


Relinquished  by:  (Signatui$f 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  "sample  cond.  updn  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Site  Date  Analysis  Sample 


Sample 

No  Of 

Number 

Com 

Analysis 

Reauested 


Sample  Con d 
Ucon  Recemt 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  _ 

SHIP  TO: 


/"*  * 


AVE.  #105 


ATTENTION:. 
Phone  No — 


SHIPPING  INFORMATION 


Relinquished  by:  (Signature) 


Location 

Shipper 

Address 


Date  Shipped 


-  Shipment  Service 

_  Airbill  No _ 

_  Cooler  No.  _ 


Received  by:  (Signature) 


Received  by:  (Signature) 


STOCKTON.  CA  95210 

,  (l  , 

Vice  r)  *  *'r*  /■  r  •- 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No.  Of  Site  Date 

Number  Cont  Identification  Sampled 


Analysis 

Reauested 


Sample  Cond. 
Upon  Receipt 


CHAIN  OF  CUSTODY  RECORD 

jt  Oj1-*-/  a  A  f  \  SHIPPING  INFORMATION 

SAMPLERS:  (Signature)  a  -'—p.  ^  4 - 

Phone:  _ _  Location  tL  fr  ^  ^ ^ _ 

ship  TO:  .  '  7  ■  '  shippar  ROY  F-  WESTON  INC 

X.y  r  _  Address V  7720  LORRAINE  AVE  #103 

l  L*l _  STOCKTON,  CA  95210 _ 

■^-5  6  fo.i  (id _  Date  Shipped  L  AcA  /  _ 

^ S3 _  Shipment  Service  Ej*.  •*  ^ * _ 


^Ss^PSV,^  CONSUL  r  AN  IS 


Phone:  _ 

SHIP  TO:  .  ' 
*  v  /T  ^ 


^  tty  £T  /r>  c  .  _ 

A  LcL _ 

— -  5  &  *\l  *>  2  h  f  o  «  /  /<  <Y 

fiA.  n  IS  J _ 

ATTFNTION-  /W-A - - 

Poor.  No  (L 


Airbill  No._ 
Cooler  No. 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


:  (Signature) 


DatefTime 


RSI 


Analysis  laboratory  should  complete  "sample  cond  upon  receipt"  section  below  sign  and  return  copy  to  Shipper 


Number 


Remarks: 


H-68 


*  S  L.N*  «S  V  v  CONSUL  T*NTS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  ( Signatur *) 

Phone:  _ 

SHIP  TO; 


Aj r,V;M  ,>>L 


ATTENTION:. 
Phone  No. _ 


as 


Relinquished  by:  (Signature) 


Location 

Shipper 

Address 


SHIPPING  INFORMATION 

/f/T,7 _ 

ROY  F.  WESTON  INC. 
7720  LORRAINE  AVE.  #103 
STOCKTON,  CA  95210 


Date  Shipped  1 


7  -I'j.r  t' 


_  Shipment  Service  k<  ■  J  r r  *•  C 

_  Airbill  No _ 

_  Cooler  No. _ 


Received  by  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Sample  No  Of  Site  Date 

Nurocer  Cont  Identification  Sampled 

,-r-  I  l  I  A-  F”  ~  ' 


Analysis 

Requested 


Sample  Cond 
Upon  Receipt 


:/\  6  03. 


H-70 


J€iONf«S  CO*Suif*N»S 


CHAIN  OF  CUSTODY  RECORD 


JjUJ+LZi'i  c/\  /J,a- 


SAMPLERS:  (Signature)  /v^-'  ° 

Phone:  _ _ 

SHIP  TO: 

&  r  '  ✓  F  lw-c  . 

- - - 1 - , - 

L.  •  i  +  *  •  t*  *  ^  L  +  Ij _ 

±*5  6  lv*/fA  r^g!  »: J _ 

*  P+ .  z?3SJ _ 

ATTENTION: _ Pi 

Phone  no  S/S 


Relinquished  by:  ( Signature) 

AJ  Z  feint  7  r/  ■  (fet~^JL4- — — 


Relinquished  by.  (Signature) 
Relinquished  by:  (Signature) 


.  Relinquished  by:  (Signature) 


c  !  SHIPPING  INFORMATION 

_  Location  CIsl  1 L  •  z.  Af& _ 

Shipper  ROY  F.  WESTON  INC 

_  Address  7720  LORRAINE  AVE.  #10l 

_  STOCKTON,  CA  9S21Q 

_  Date  Shipped  '  •  ■  -  J  _■ _ 

/ 

_  Shipment  Sen/ice  Fo  '  <F ■■ _ _ _ 

-  Airbill  No _ 

_  Cooler  No  _ 


Received  by:  (Signature) 


Received  by:  ('Signature) 


Received  by.  (Signature) 


Analysis  laboratory  should  complete  “sample  cond  upon/^eceipr'  section  below,  sign  and  return  copy  to  Shipper 


V  -/  0**,LAf***TS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 

Phone:  _ 

SHIP  TO: 


r,  / 

AJUk+{2  ■'  ^  -  -^024- 


shipping  INFORMATION 


Location  ^ A ^ 

Shipper  ROY  R  WESTQM 


Address 


Date  Shipped  . 


-7  7  J -vU  3  \ 


ATTENTION:, 
Phone  No. _ 


Shipment  Service 

Airbill  No. _ 

Cooler  No.  _ 


,  Date/Time 


PemarKs: 


CHAIN  OF  CUSTODY  RECORD 


u 


SAMPLERS:  (Signature  ±  — 

U 

Phone:  _ 

SHIP  TO. 

P  r_ _ c  -  f -  t _ 

/  f ..  ^  '  « _ 1/  l* _ 

ZS  f  Pc»i  _ 

i_Ls^iZl±  ^  iUSX _ 

ATTENTION-  ■  KX^JJ'  ftthlAxZ. _ 

Phone  Nn  £ 


Relinquished  by:  ( Signature ) 

JOl&HjlA  </- 


SHIPPING  INFORMATION 

LOCatlOn  /t’tmMrr-  A^JL - 

ROY  F.  WESTON  INC 

Shipper  _ _ _ — . - 

7720  LORRAINE  AVE.  #105 

Address _ — - — - 

STOCKTON,  CA  95210 

)  - — '  l  ("  ' 

Date  Shiooed  _  •  -  v  - 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 

.  Relinquished  by:  (Signature) 

_  Date  Shipped  ’  '  v _ 

_  Shipment  Service  (L tjL • 

_  Airbill  No _ 

_  Cooler  No. _ 


Received  by:  (Signature) 


Received  by.  (Signature) 


r<i 


Date/Time 


kaKofatAry-by- (Signature) 


Analysis  laboratory  should  complete  “sample  cond  upon  receipt"  section  below,  sign  and  return  co 


Sample 

Nunaber 


No.  Of  Site  Date 

Cont.  Identification  Sampled 


Analysis 

Requested 


Sample  Cond 
Ucon  Rece 


CHAIN  OF  CUSTODY  RECORD 


lX  S-OMt  os  CONSUL  f  ANt  S 

r\  t.  f 

SAMPLERS:  ( Signature )  A^J^l  '_£l 


Phone: 


u 


SHIP  TO: 


-ROY~F.  WESTON -INC 


7720  LORRAINE  AVB:  #103 


STOCKTON,-  CA~  95210 


ATTENTION:. 
Phone  No. _ 


SHIPPING  INFORMATION 

Location  /V  ^  fk  >  /?  F'A _ 

Shipper  — ROY  R-  WESTON  INC. 


Address  - 7720  LORRAINE  AVE.  #103 

- STOCKTON, -CA — 95210 - 

Date  Shipped _ 


Shipment  Service  (2. -  ■■  J~ 
Airbill  No _ 


Cooler  No. 


Relinquished  by:  (Signature) 

MjJstLi  £  J&tU'L 


Received  by:  (Signature) 


,  Date/Time 

W 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


DaterTime 


Relinquished  by:  (Signature) 


Received  for  laboratory  by j  (Signature) 


Date/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  and  return  copy  to  Shipper 


Remarks: 


LWFfcTiiNI 


'HU  I 

'f»s  v  y 


LJ 

'AMS 


SAMPLERS:  (Signature)  A  ' £■  /  *  — - / ' '' ’  ^ £  1 

Phone: _ : _ :^1 _ 

SHIP  TO:  ^ 

K'w  ^  .  f*<  . 

— ^ r - : - 7* - * — - - 

L  ■  ?*  ^  t  i*  +  l~*  b _ _ _ 

-  >  *T _ *'“*'*  *  f*'jo  /  &,J.  _ 

^  PA  lSlIIA _ i_ _ 

ATTENTION-  \J-&J  Por-r*^. _ _ 

Phone  No.  cf/S'S^/'OJ&O  ^  _  _  ___ 


CHAIN  OF  CUSTODY  RECORD 

*\ 

SHIPPING  INFORMATION 


Location  /L  ,./i  ALA _ 

Shipper  ROY  3.  WESTON 
Address  TWtt) 

SXOCKIQN,  CA,  9£Hft  ' 

/  .  ),,!,,  5V — 

Holn  CKirvrh^vri  /  -/  •*  '  /  V  _  . 


Relinquished  by  (Signature) 

sULv-tfJll  i  CUrtM. 


Relinquished  by: 


Date  Shipped 

</ 

Shipment  Service _ 

Airbill  No _ _ _ 

Cooler  No  _ _ 


Received  by:  ( Signature / 


Received  by:  (Signature) 


Receivecr  by:  (Signature) 

- — - 

hSboratoni  by:  (Signature I 


■■■■•■  c /  /  '  .*<  7  / 

Analysis  laboratory  should  complete  “sample  cond.  upoa-Teceipt"  section  below,  sign  and  return  copy  ro  Shipp 


Identification 


Relinquished  by:  (Signature) 


Relinquished  by:  ( Signature ) 


Date/Time 


ate/Time 


Date/Time 


Analysis 

Sample  Cond 

Requested 

Upon  Receipt 

_A_  _j 


\  Jr  6^ 


Tf\^cM(CACr  MlA 


b-Ai-iT  TOO  ■ 


D  x  \  V" 


D/G/V 


Remarks. 


fTiJcLjuJ-J 


+ 


OtS-ONfSS  COnSla'an'S 

SAMPLERS:  (Signature)  . 

Phone: _ 

_____ 


CHAIN  OF  CUSTODY  RECORD 


/L-C-  'i- ■>.  ft  j/  -  -J-f’ (UL4- 

u 


ATTENTION:. 
Phone  No. _ 


Relinquished  by:  (Signature) 

A  of  • 


Relinquished  by.  (Signature) 


Relinquished  by:  (Signature)  ■ 


Relinquished  by:  (Signature) 


/■,/  SHIPPING  INFORMATION 

_  Location  ft  c. !  /?  Fj3_ _ 

-  Shipps  ROY  P.  WESTON  INC 

_  7720  LORRAINE  AVE  #103 

_  STOCKTON,  CA  ?sm 

_  Date  Shipped  sEkl  ^ -  _ 

_  Shipment  Service  hs-LsL  *_  J 

_  Airbill  No - 

_  Cooler  No.  ' _ 


Received  by:  (Signature) 


Received  by:  ( Signature ) 


Received  by:  (Signature) 


W/A 


Analysis  laboratory  should  complete  "sample  cond.  upon  receipt”  section  below,  sign  and  return  copy  to  Shipper 


CHAIN  OF  CUSTODY  RECORD 


kjdftUt..h 


SHIPPING  INFORMATION 


Location  IT 

HROY  k  west? 
Shipper  . . 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 


Phone:  _ 
SHIP  TO: 


XkUu  /t  J  s']tn£4— 

>y 


ROY  F.  WESTON  TTVi 
7720  LORRAINE  AVT_  f 
STOCKTON,  CA  95210 


ATTENTION:, 
Phone  No _ 


SHIPPING  INFORMATION 

Location  /*■*<•■  ''  _ 

Shipper  ROY  F.  WESTON  INC. 

Address  7720  LORRAINE  AVE  #105 
STOCKTON,  CA  952X0 

/  .!■*''  f 

Date  Shipped  -JL  J  "  rr _ 

Shipment  Service  rerr.'.J 

Airbill  No _ 

Cooler  No.  _ 


CHAIN  OF  CUS 

i-'  »  •  s  ; 

SAMPLERS:  (Signature)  A-~-  ‘  ^  '  !  '  “• 

TODY  RECORD 

SHIPPING  INFORMATION 

Location  - - - - - 

Shipper  ROY  F  WT.STON  TNC - 

Address  7770  t  nni?  UNTF  A  VP  flIOS - 

Phone:  ^ 

SHIP  TO: 

ft C  f*C. 

L 

YmTKTQN.  CA  9^10 

".i"4  *?../  Av. 

-  7  ■  r  '  A-- — 

Date  Shipped  -  — > 

.  fA.  /•?.?<.? 

Shipment  Service  '7-  A, 

ATTFNTION  \  /'/ '/ //  Z^1/  A* - 

Airbill  No 

Phone  NO. 

Cooler  No  _ - _ 

Relinquished  by.  (Signature)  . 

Receivi 

sd  by:  (Signature) 

1  .  •  •  '  - 

Date/Time 

Relinquished  by:  (Signature) 

Received  by:  (Signature) 

Date/Time 

Relinquished  by.  (Signature) 

Received  b\-  (Signature) 

/  n  _ 

Date/Time 

I 

Relinquished  by.  (Signature)  - 

.  ’  ' _ : _ : _ ‘  ' _ _ _ ; _ —t 

r'S&cgived  for  laBoilCiry  by.  (Signature)  1  /t)afe/Tipm 

_ 1 

■ - /  X  7/  ' 

Analysis  laboratory  should  complete  "sample  aond.  upon  receipt’  section  below,  Sign  and  return  copyto  Shipper 

Sample 

Number 


No  Of 
Coni 


u-L 


Site 
Identification 


ft 


Date 


Analysis 


Sample  Cond 
Upon  Receipt 


T  -  ; 

C  C~ 

i 

0\  \  t 

V^-o\<  c  S 

Cio<^  v~->  crC— 

_aJ 

/ _  'l 

^  Pc^ C-  PU  i C  AO) 

i_  _  1 


o~\  s  C-_S~ 


Ci 


v/-* 


~XT 


\  (A  < 


Remarks: 


H-80 


j. 


LVWtirgSKil 


U 

CONSUL  'AMS 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature)  X/  l'~T  J  A  A  A  -J?  ^ 


SHIPPING  INFORMATION 


Phone:  _ 
SHIP  TO: 


ATTENTION: _ 

Phone  No _ 


Relinquished  by:  (Signature)  ^ 

AjUr'd-uft /.  ''AtyuH— 


Relinquished  by:  (Signature) J 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Location 

Shipper 

Address 


Date  Shipped  satl  r  C  ±=  l£  lLL21^ 
Shipment  Service  A  CJlLL^zA 

Airbill  No. _ 


_  I  Cooler  No.  _ 


Received  by.  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Date/Time 


ate/Time 


Date/Time 


ate/Time 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt"  section  below,  sign  return  copy  to  Shipper 


|  Sample 

No  Of 

Site 

Date 

Analysis 

Sample  Cond 

r  Number 

Cont 

Identification 

Sampled 

Reauested 

Upon  Receipt 

f  ,  c  '  -srr -C;  -  .  .■  i  i  r\  \s 

A  GO^l- 


WAfMob-Air-te-  B9A  f>Ql 
a  A  At'-:*  a"  £  p/\  /ox 


LWROTSSKl! 


w  W  I— .  iu 

vXS  ^NjasV^,/  CO«SUl  ?*NTS 


CHAIN  OF  CUSTODY  RECORD 


LC.fa'fj/i  -jCstt* 


SAMPLERS:  (Signature)  /U-t-  v  .  .  J  ,  <■ 

Phone:  _ 

SHIP  TO: 

0 r /  u*.r  _ 

4. .  -  /.  =>  L _ 

5  6  W-!rU  _ 

L  P±  '<;-3  £2 _ 

ATTENTION  Ppf  M. _ 

Phone  No _ ■>?  / S~-~^ <P~/~C>  / T(D 


Relinquished  by  (Signature)  , 


Relinquished  by:  (Signature)/ 


Relinquished  by:  (Signature) 


Relinquished  by  (Signature) 


SHIPPING  INFORMATION 

Loca,ion -  ROY  f:-v,^ton  INe— 

Shipper  — -T1,.  T  opp  a  risrp  AVF  -a-tftS — 


Address  STOCKTON,  CA  gsaft- 

Date  Shipped  ^  7  \Jv A-F 

Shipment  Service  A«7  _ 

Airbill  No _ 

Cooler  No.  _ _ 


Received  by:  (Signature)  <  . 

t  «  • 


Received  by.  (Signature) 


j  Receiv^tJyv  (Signature) 


i^gpceived  for  labflidf&ry  by:  (Signature) 


Date/Time 


Date/Time 


Date/Time 


Analysis  laboratory  should  complete  “sample  jTbnd  upon  receipt”  section  below,  sign  and  return  copy  to  "Shipper 


\urnoer 


Site 

Date 

Analysis 

Sample  Cond 

Identification 

Sampled 

Requested 

Upon  Receipt 

0\  \  ^ 


’.CL5 


O  b-2bSS~  TOC* 


O'  \  <Y  (Svc.^ S- 


'V  v\o\  v'<C-£ 


c-a  v  c^-»- 


T  6CCX- 


\ 


CHAIN  OF  CUSTODY  RECORD 


SAMPLERS:  (Signature) 
Phone: _ 


y  i-t  i  I  jf .  _  j.'  C 

y 


SHIP  TO. 


ROY  -T.— WESTON  "INCr 


-f?20  LORRAINE  AVE  #105~ 


STOCKTON.  CA  93210 


ATTENTION:, 
Phone  No _ 


Relinquished  by:  (Signature) 

/J  i-t-yj  i\  ft .  — 


Relinquished  by.  (Signature) 

cy 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


SHIPPING  INFORMATION 

Location  /'•>•'*  L  *  r  A  f  ■? _ 


Shipper  ROY  F.  WESTON  INC 


Address  7720  LORRAINE  AVE  #103 


STOCKTON,  CA  9S2L0 

,  /  .  ,, 

Date  Shipped 


U' 


Shipment  Service  ('•  -  iL 
Airbill  No. _ 


rr  .J 


Cooler  No. 


Received  by:  (Signature) 


Date/Time 


Received  by:  (Signature) 


iA2G>/t<r 


Received  by:  (Signature) 


Date/Time 


Date/Time 


Received  for  laboratory  by:  (Signature) 

Yrry/j’j>f?x5chuij> 


Analysis  laboratory  should  complete  “sample  cond.  upon  receipt'’  section  below,  sign  ancrreturn  copy  to  Shipper 


Z 


Date.Time 


Sample 

Number 

No.  Of 
Cont. 

Site 

Identification 

□ate 

Sampled 

Analysis 

Reouested 

Sample  Cond 
Ucon  PeceT: 

tW?£-/C 

«v  - 

£  \  '  •-  z  c.  i 

Nc- 

j  / 

BfA  bO'X. 

i 

_  .  / 

~'T 

2 

mAfR-joo 

Co) 

r  ■  ~ 

2 

A _ 

n 

P  PA  CoO- 

. ~  y 

— rt - — 

Remarks: 


H-3  3 


'  /'•oSiA  ' 


A  ■»,</  ; 

SAMPLERS:  (Signature)  -  ■• 

Phone. _ 

SHIP  TO: 

ft-  F 

- . - -  ■  ■■ — y — 1 - 

L.!, _ 

2fi  ?<'. _ 

L  . '•'«  PF.  /<?3£3 

ATTENTION  ■.,W 

Phone  No  PF3L  ~~~>  g*’^~  &  P§ ^ 
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ANALYTICAL 

METHODS  AND 

REQUIRED 

DETECTION 

LIMITS 

Water  Samples 

Soil  Samples 

Analyte 

Detect  ion 
Limi  t 

Method 

Detect  ion 
Limit 

Method 

Volatile  organic  compounds 

Specified  by 
compound  in 
method 

EPA  Methods 
601  ana  602 

Specified  by 
compound  in 
method 

EPA  Methods  8010 
and  8020 

Total  organic  carbon  (TOC) 

1  mg/L 

EPA  Method 
415.1 

— 

... 

Oils  ana  grease 

0.1  mg/L 

EPA  Method 
413.2 

100  ug/g 

Standard  Method  503D 

Phenol  (total. 

1  ug/L 

EPA  Method 
420.  1 

1  ug/g 

EPA  Method  420.1 

Cadit  1  uir,  (Ca ) 

10  ug/L 

EPA  Method 
213.2 

1  ug/g 

ICP  Optical 

Lead  (Pfc) 

20  ug/L 

EPA  Method 
239.2 

2  ug/ g 

ICP  Optical 

Ch tonal  |C: ! 

50  J  a / L 

ICr  cpt ical 

5  u  a  /  a 

ICP  Optical 

N  i  c  k  e  I  ’  N  i  ■ 

ICO  uq/L 

ICF  Optical 

1C  u  a , a 

ICP  Opt  ical 

S  liver  iAg.i 

10  ug/L 

EPA  Method 

2 

1  uc  a 

ICP  Optica] 

C  y  a  n  l  d  e 

1C  ua,L 

EPA  Method 

3  3  5  .2 

1  ua/a 

EPA  Method  °010 

PCB 

0.2  5  ug/L 

EPA  Method 
608 

--- 

... 

DKN 

1  uq/L 

EPA  Method 
625 

— 

--- 

DDT 

0  .  C  2  u  a  /  L 

EPA  Method 
608 

--- 

--- 

Ch  lordane 

0.02  ag  'L 

EPA  Method 
6C8 

--- 

... 

i ,  4-D 

0.06  uq.  L 

EPA  Method 
608 

— 

— 
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LABORATORY  QA/QC  PLAN 


APPENDIX  J 


LABORATORY  QA/QC  PLAN 


)UAL ITY  ASSURANCE  PLAN 


WESTON  Analytical  Services  enforces  a  rigid  QA/QC  program  toward 
maintenance  of  validity  and  reliability  of  all  analytical  data. 
The  Laboratory  OA/OC  Manual  (Table  of  Contents  thereof  is 
Attachment  No.  1  to  this  appendix)  outlines  the  specifics  of  the 
QA/QC  plan.  This  plan  is  patterned  after  the  EPA  Handbook  for 
Analytical  Quality  Control  in  Waste  and  Wastewater  Laboratories 
( EPA-6 00/4-79-019 ,  March  1979),  augmented  by  general  applicable 
experience  and  interaction  with  the  QA/QC  plan  of  the  U.S.  Army 
Toxic  and  Hazardous  Materials  Agency  (USATHAMA) .  All  methods  and 
procedures  followed  by  WESTON  are  either  USEPA  or  ASTM-approvea . 
Any  variations  from  such  procedures,  regardless  of  cause,  are 
documented  by  the  responsible  analyst(s)  and  are  documentable , 
and,  literature-traceable.  A  general  review  of  this  QA/QC  plan 
is  in  the  following  paragraphs. 
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Although  specific  QA/QC  measures  for  each  method  are 
designated  in  WESTON's  Laboratory  Quality  Assurance 
Manual ,  the  general  QA/QC  program  normally  includes: 

•  EPA-accepta ble  sample  preparation  and  analytical 

methods . 

•  Instrument  calibration  via  use  of  Standard 
Analytical  Reference  Materials  (SARMS). 

•  Regular  equipment  maintenance  and  servicing. 

•  Use  of  SARMS  and  QA/QC  samples  (spikes,  laboratory 

blanks,  replicates,  and  splits)  to  ascertain 
overall  precision. 

•  Statistical  evaluation  of  data  to  delineate 

acceptable  limits. 

•  Documentation  of  system/ operator  performance. 

•  Suitable  cha in-of-custody  procedures. 

•  Maintenance  and  archiving  of  all  records,  charts, 
and  logs  generated  in  the  above. 

•  Proper  reporting. 

Acceptable  analyses  at  WESTON's  Analytical  Laboratory 

Services  include,  but  are  not  limited  to,  the  above. 

In  general,  WESTON’s  QA/QC  sequence  follows  the  following 
diagram  (Figure  J-1  ).  Documentation  (as  available  from 
instrument  recordings  and  technicians'  notebooks)  is 
sufficient  to  validate  each  step  in  the  sequence. 

J.2  CONTAINER  PREPARATION 

Another  consideration  in  this,  or  any,  analytical  project  is 
that  of  sample  container  preparation.  Accordingly,  all 
appropriate  sample  bottles  shall  be  cleaned  in  a  manner 
mandated  by  the  U.S.  EPA  to  insure  maximal  cleanliness  (and 
minimal  contamination)  before  the  containers  go  to  the 
field.  Sufficient  bottles  to  accommodate  both  laboratory 
and  field  blank  requirements  will  be  preferred  in  a  single 
batch  mode  for  each  monthly  sampling  requirement. 
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J. 3  VERIFICATION/VALIDATION 

In  the  laboratory,  the  analytical  scheme  begins  with  initial 
verification,  which  is  comprised  of: 

•  Lab  Blanks  -  To  insure  that  no  background  level 
of  specific  analytes  is  introduced  by  laboratory 
procedures . 

•  Standard  Analytical  Reference  Materials  (SARMS) 

To  determine  the  accuracy  and  precision  of 
procedures . 

•  Spikes  -  To  determine  the  percent  recovery  of 
analyte  ( s  ) . 

If  the  laboratory  QA/QC  program  is  extended  to  the  field,  it 
includes  a  fifth  item: 

•  Field  Blanks  -  To  provide  a  check  on 
contamination  of  containers  and/or  preservatives 
and  to  establish  "practical"  detection  limits. 

WESTON  has  used  all  of  the  above  in  this  project.  All  data 
resulting  from  these  verification  media  have  been  archived 
for  future  reference,  retrieval,  or  processing.  (QA/QC  data 
from  WESTON's  above-described,  internal  QA/QC  plan  normally 
are  not  available  to  clientele  without  associated 
reimbursement  to  WESTON). 


J.  4  DATA  HANDLING  -  LABORATORY 

Use  of  any  analytical  data  should  be  preceded  by  an 
assessment  of  its  quality.  The  assessment  should  be  based 
on  accuracy,  precision,  completeness,  representativeness, 
and  comparability.  These  criteria  are,  in  turn,  assessed  as 
follows : 

•  Accuracy  -  Is  it  acceptable  for  the  planned  use? 
QA/QC  shall  measure  the  accuracy  of  all  data. 
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•  Precision  -  Is  it  acceptable  for  the  planned  use? 
QA/QC  sKall  reflect  the  reproducibility  of  the 
measurements . 

•  Completeness  -  Are  the  data  sufficient  for  the 
planned  use?  QA/QC  shall  identify  the  quantity  of 
data  needed  to  match  the  goals. 

•  Representativeness  -Do  the  data  accurately 
reflect  actual  site  conditions,  sampling 
procedures,  and  analytical  method?  QA/QC  shall 
ensure  this. 

•  Comparability  -  Is  the  report  self-consistent  in 
format,  units,  and  standardization  of  methods  used 
to  generate  it?  QA/QC  shall  ensure  this. 

Additionally,  statistical  methods  outlined  in  the  QA/QC 
program  have  been  applicable  to  data  evaluation. 

The  Laboratory  Supervisor  and  the  Laboratory  QA/QC  Officer 
have  been  responsible  for  the  evaluation  of  the  above 
criteria  and  for  enforcement  of  analytical  protocols  that 
will  necessarily  lead  to  acceptable  data  quality.  The 
signature  of  the  Supervisor  and  QA/QC  Officer  accompany  each 
laboratory  analytical  report  and  serve  to  ensure  the  overall 
validity  of  the  reported  data. 

J.  5  SAMPLE  PLAN/LOG 

Normal  protocol  demands  client-and  /or  site-specific  logging 
of  all  sample  batches  delivered  to  WESTON.  Basic 
information  —  such  as  client  name,  address,  etc.;  client 
phone  number;  reporting/invoicing  instructions;  site 
descriptions;  and  parameter-specifications  and  total 
requirements  —  is  initiated  here.  Additionally,  sample 
storage/disposal  instructions  as  well  as  turnaround 
requirements  and  sample  collection  requirements  are 
addressed  at  this  point. 

The  appropriate  number  of  method  blanks  is  also  logged  at 
this  point,  and  in-house  chain-of-custody  documentation  is 
initiated  here. 

J.  6  SAMPLE  RESULTS 

WESTON's  analytical  protocols  generally  require  five-point 
calibration  curve  plus  a  reagent  blank  s  the  basis  for 


quantification  analytes  from  a  linear  calibration  curve.  (A 
three-point  plus  blank  curve  vs.  the  original  five  point  one 
is  acceptable  if  it  falls  within  the  QA/QC  requirements  of 
3  standard  deviation  of  the  original  curve.  )  Linear 
regression  analysis  is  then  performed.  Method-  and  detection 
limit-specific  data  are  accessed  for  quantitation  and 
report-writing  from  each  such  data  set.  For  reporting 
accuracy,  the  algorithm 

Linear-Regressed  Solid  Sample  Concentration 

Raw  Concentration  Extract  Volume  or 

from  Calibration  Curve _ If  Solid _ Dilution  Factor 

Solid  Sample  Fraction 

Mass  If  Solid  Solids  If  Solid 

is  used  for  all  quantitations.  (All  such  algorithm  input 
data  are  archived  for  long-term  storage.)  Detection  limits 
for  solids  are  generated  on  a  per-sample  basis  and 
calculated  by  replacing  "LINEAR-REGRESSED  RAW  CONCENTRATION 
FROM  CALIBRATION  CURVE"  with  "DETECTION  LIMIT  OF  ANALYTE  IN 
LIQUID  MATRIX"  in  the  above  equation. 

j.  7  CHAIN- OF- CUSTODY 

Since  they  document  the  history  of  samples,  chain-of-custody 
procedures  are  a  crucial  part  of  a  sampling/analysis 
program.  Chain-of-custody  documentation  enables 

identification  and  tracking  of  a  sample  from  collection  to 
analysis  to  reporting. 

WESTON's  chain-of-custody  program  necessitates  the  use  of 
EPA-approved  sample  labels,  secure  custody,  and  attendant 
recordkeeping.  Depending  on  the  client's  requirements, 
WESTON  also  offers  container  sealing  during  unattended 
transportation  of  samples. 

In  essence,  WESTON  considers  a  sample  in  custody  if  it:  is 

in  a  WESTON  employee's  physical  possession;  it  is  in  view  of 
that  WESTON  employee;  is  secured  by  that  WESTON  employee  to 
prevent  tampering;  or  is  secured  by  that  WESTON  employee  in 
an  area  that  is  restricted  to  authorized  personnel. 

Each  time  a  sample  is  relinquished  from  one  analyst  to 
another  or  from  one  major  location  to  another,  WESTON's 
analytical  personnel  are  required  to  make  appropriate 
entries.  Personnel-specific  initials  are  used  as  identifiers 
of  analysts,  as  are  location  codes  for  various  locations 
(refrigerators,  extraction  areas,  analytical  areas,  etc.) 
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within  the  laboratory.  Be=h  transactionjor  each  aa^le^ia 
S^?iecustodyydocumentation  is  given  in  Appendix  F. 

J.8  OA/0C  OFFICER 

f  a  riqid,  credible  QA/QC  regimen. 
Toward  maintenance  maintains  a  full-time,  in-house 

WESTON  Analytical  Ser vi  dent  authority  to  declare 

QA/QC  off icer  who  *****  thereby  precluding  reporting  of 

una;feptaWe°aat“  The  QA/QC  c££icer  has  been  available,  as 
needed,  on  the  project. 
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inter -office  memorandum 


DATE:  July  16,  1985 


TO: 

Allison  Dunn  (Concord) 

Kass  Sheedy 
Rich  Johnson 

cc:  Les  Eng  (Memo  Only) 

Carter  Nulton  (Memo  Only) 


GEOSCIENCES  DEPT 

SUBJECT:  MATHER  A.F.8.  REPORT  yy  q  |\j0  ;  0628-05-26 


FROM:  Judy  Porta 


Y 


RECEIVED 

ml  i  s  raes 


Enclosed  are  the  reports  of  analysis  for  samples  submitted  May  31  to  June  12, 

1985  with  the  exception  of  results  for  soil  samples  US  and  JSD  which  will  follow 
tomorrow. 

If  you  have  any  questions,  please  don't  hesitate  to  call. 


JP/eb 


W  2  '4  39 


1 


DATE  OF  RFPORT : 


UJL.Y  II,  1QR5 


MATHER  A.F.B. 

WATER  SAMPLES 
INORGANIC  SUMMARY  REPORT 
FOR 

SAMPLES  REC'D  MAY  31  to  JUNE  5,  1935 
W.O.  NO.  0628-05-26 

I.  TOTAL  CYANIDE  (CN‘)  ANALYSIS 
a) 

R.F.W.  NO.  SAMPLE  DATE  DATE  DATE  TOTAL  CYANIDE, 

_ DESCRIPTION  COLLECTED  RECEIVED  ANALYZED  mn/L 


8506-579-0020 

MAFB 

7 

5-30-85 

6-4-85 

6-12-85 

•  0.01 

8505-564-0020 

MAFB 

8 

5-29-85 

5-31-35 

6-3-85 

-0.01 

-0030 

MAFB 

9 

5-29-85 

5-31-85 

6-3-85 

•  0.01 

8506-579-0160 

MAFB 

10 

5-30-85 

6-4-85 

6-12-35 

•  0,01 

-0180 

MAFB 

11 

5-30-85 

6-4-85 

6-12-85 

■  0.01 

-0030 

MAFB 

70 

5-30-85 

6-4-85 

6-12-85 

0.01 

3505-564-0010 

MAFB 

80 

5-29-85 

5-31-85 

6-3-35 

-O.oi 

-0040 

MAFB 

90 

5-29-85 

5-31-85 

6-12-35 

-0.01 

3506-579-0170 

MAFB 

100 

5-30-35 

6-4-35 

6-12-85 

-0.01 

-0190 

MAFB 

110 

5-30-85 

6-4-85 

6-12-85 

■  0.01 

8506-579-0010 

FB-2 

5-30-85 

6-4-85 

6-12-85 

0.01 

3506-533-0070 

JTC 

6-3-85 

6-5-85 

6-14-85 

■0.01 

-0080 

JTC-1 

6-7-85 

6-5-85 

6-14-85 

-0.01 

TOTAL  CN"  ANALYSIS  WAS  NOT 

REOUESTED 

FOR  SAMPLES  IDENTIFIED 

AS  MAFB 

1-6, 

MAFB  2 

MAFB  50,  81  to 

B4,  B4Q,  FB 

1, 

FH  1-3 

,  FH-6 ,  FH 

30,  GC-1 

to 

GC-2,  nc- 

20  and  K-9. 

b)  All  samples 

were  analyzed 

usinq 

EPA  METHOD 

335.2  withir 

the  EPA 

recommended 

holding  time  of 

14  days. 

The 

requested  detection  limit 

of 

0.01  mq/L 

(10 

-..o/L ) 

was  acheived. 


K-2 


DATE  OF  REPORT:  JULY  11 ,  1935 


MATHER  A.F.B.  (CON'T.)  PG.  2 

II.  OIL  AND  GREASE  (O/G)  ANALYSIS 
a) 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE  DATE 

COLLECTED  RECEIVED 

DATE 

ANALYZED 

0/G, 
m/  L 

8506-579-0140 

MAFB-1 

5-31-85 

6-4-85 

6-8-85 

0.74 

-0080 

MAFB-2 

5-31-85 

6-4-85 

6-8-85 

0.52 

-0100 

MAFB-3 

5-31-85 

6-4-85 

6-3-85 

0.26 

-0110 

MAFB-4 

5-31-85 

6-4-85 

6-8-35 

0.34 

-0120 

MAFB-5 

5-31-85 

6-4-85 

6-8-85 

0.33 

-0150 

MAFB-6 

5-30-85 

6-4-85 

6-3-85 

0.27 

-0020 

MAFB-7 

5-30-85 

6-4-85 

6-8-85 

0.44 

8505-564-0020 

MAFB-8 

5-29-85 

5-31-85 

6-8-85 

0.52 

-0030 

MAFB-9 

5-29-85 

5-31-85 

6-8-85 

0.55 

8506-579-0160 

MAFB-1 0 

5-30-85 

6-4-35 

6-8-85 

0.26 

-0180 

MAFB-1 1 

5-30-85 

6-4-85 

6-8-85 

0.17 

-0090 

MAFB-20 

5-31-85 

6-4-85 

6-3-85 

0.52 

-0130 

MAFB-50 

5-31-85 

6-4-85 

6-8-85 

0.52 

3505-564-0010 

MAFB-30 

5-29-85 

5-31-85 

6-3-35 

0.56 

3506-579-0190 

MAFR-1 1 0 

5-30-85 

6-4-85 

6-3-85 

0.17 

3506-533-0010 

B-l 

6-3-85 

6-5-35 

6-3-35 

■0.10 

-0020 

B-2 

6-3-85 

6-5-85 

6-3-35 

0.10 

-0030 

B-3 

6-3-85 

6-5-85 

6-8-85 

0. 1  3 

-0040 

B-A 

6-3-85 

6-5-85 

6-8-85 

0.10 

-0050 

B-40 

6-3-35 

6-5-85 

6-8-85 

0.13 

3506-579-0070 

FB-1 

5-31-85 

6-5-85 

6-8-85 

o.  70 

-0010 

FB-2 

5-30-35 

6-5-35 

6-8-85 

0.20 

3506-533-0130 

FH-1 

6-3-85 

6-5-85 

6-8-85 

0.21 

-0140 

FH-2 

6-3-35 

6-5-85 

6-3-85 

0.1? 

-0150 

FH-3 

6-3-35 

6-5-85 

6-3-85 

0.19 

-0120 

FH-6 

6-3-85 

6-5-85 

6-3-35 

0.31 

-0160 

FH-30 

6-3-85 

6-5-85 

6-3-35 

0.22 

-0110 

GC-1 

6-3-85 

6-5-35 

6-8-85 

0.63 

-0090 

GC-2 

6-3-85 

6-5-35 

6-8-85 

0.22 

3506-533-0100 

0C-20 

6-3-85 

6-5-85 

6-3-85 

0.22 

-0070 

JTC 

6-3-35 

6-5-35 

6-8-35 

0.10 

-0060 

K-0 

6-3-85 

6-5-35 

6-3-35 

C.  10 

OIL  5  GREASE  A 
“V*F3  ’00  and  .] 

NALYSIS  was  not  renues 
TC-1 . 

ted 

for  sarnies  identified  as  MAF3  70,  MAFB  90, 

r  All  sarnies  were  analyzed  iisina 

EDA 

METHOD  A 13 

.2  within 

the  EPA 

recommended 

no  In  Inn  tine  o 

*  38  days.  :he  -'enuested 

detection 

1  i ri t  of 

100  n/L 

(0.1  OO  inn/L; 

s  '!chi0vpd. 


DATE  OF  REPORT:  JULY  11,  1085 


MATHER  A.F.B.  (CON'T.)  PG.  3 

III.  TOTAL  PHENOL  ICS  ANALYSIS 

a) 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

RECEIVED 

DATE 

ANALYZED 

TOTAL  PHENOL  I 
mn/L 

8506-579-0020 

MAFR-7 

5-30-85 

6-4-85 

6-10-85 

0.006 

8505-564-0020 

MAFB-8 

5-29-85 

5-31-85 

6-10-85 

0.007 

-0030 

MAFB-9 

5-29-85 

5-31-85 

6-10-85 

0.005 

-0030  DUP 

MAFB-9 

(LAB  DUPLICATE) 

5-29-85 

5-31-85 

6-10-85 

-0.005 

8506-579-0160 

MAFB-10 

5-30-85 

6-4-85 

6-10-85 

0.013 

-0180 

MAFB-1 1 

5-30-85 

6-4-85 

6-10-85 

0.006 

-0030 

MAFB-70 

5-30-85 

6-4-85 

6-10-85 

0.005 

-0030  OUP 

MAFB-70 

(LAB  DUPLICATE) 

5-30-85 

6-4-85 

6-10-85 

0.005 

8505-564-0010 

MAFB-80 

5-29-85 

5-31-85 

6-10-85 

0.005 

8506-579-0190 

MAFB-1 1 0 

5-30-85 

6-4-85 

6-10-85 

0.005 

8506-579-0010 

FB-2 

5-30-85 

6-5-85 

6-10-35 

0.006 

3506-583-0070 

JTC 

6-3-85 

6-5-85 

6-10-85 

0.005 

-0080 

JTC-1 

6-3-85 

6-5-85 

6-10-85 

0.005 

-0080  DUP 

JTC- 1 

(LAB  DUPLICATE) 

6-3-35 

6-5-85 

6-10-85 

0.006 

8505-564-0000 

LAB  BLANK 

DNA 

DNA 

6-10-85 

0.005 

8505-564-SPIKE 

BLANK  SPIKE 

DNA 

DNA 

6-10-85 

340  RECOVERY 

8506-579-0000 

LAB  BLANK 

DNA 

DNA 

6-10-85 

0.005 

8506-579-SPIKE 

BLANK  SPIKE 

DNA 

DNA 

6-10-85 

760  RECOVE 

3506-583-0000 

LAB  BLANK 

DNA 

DNA 

6-10-85 

0.005 

8506-583-SPIKE 

BLANK  SPIKE 

DNA 

DNA 

6-10-85 

79"  RECOVERY 

NOTE:  No  other  samples  required  PHENOLICS  analysis 

b)  All  samples  were  analyzed  using  EPA  METHOD  420.1  within  the  EPA  recommended 
holding  time  of  28  days.  As  Der  the  memo  of  March  5,  1985,  this  method  is 
sensitive  to  5  „g/L;  therefore  the  requested  detection  limit  of  1  ..q/L  was  not 
ach ieved. 


K  -  4 


Date  of  Revised  Report:  August  2,  1985 
Date  of  Original  Report:  July  11,  1985 


MATHER  A.F.B. 

ADD'N  TOTAL  PHENOLICS  RESULTS 
FOR 

SAMPLES  REC'D  MAY  31  to  JUNE  5,  1985 
W.O.  NO.  0628-05-26 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

RECEIVED 

DATE 

ANALYZED 

TOTAL  PHENOLICS 
mg/L 

8505-564-0040 

MAFB-90 

5-29-85 

5-31-85 

6-10-85 

0.008 

8506-579-0170 

MAFB-100 

5-30-85 

6-4-85 

6-10-85 

0.005 

E.P.A.  METHOD:  420.1 


COMPILED  BY: 


JLxdith  A.  Porta 

laboratory  Operations  Manager 

WESTON  Analytical  Laboratories 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


DATE  OF  REPORT:  JULY  11,  1985 


MATHER  A.F. 

,B.  (CON'T.)  PG.  4 

IV,  TOTAL 

ORGANIC  CARBON  (TOC) 

ANALYSIS 

a ) 

R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

RECEIVED 

DATE 

ANALYZED 

TOC,mq/L 

8506-579-0140 

MAFB-1 

5-31-85 

6-4-85 

6-11-85 

"0.5 

-0080 

MAFB-2 

5-31-85 

6-4-85 

6-11-85 

2.4 

-0100 

MAFB-3 

5-31-85 

6-4-85 

6-11-85 

<0.5 

-0110 

MAFB-4 

5-31-85 

6-4-85 

6-11-85 

"0.5 

-0120 

MAFB-5 

5-31-85 

6-4-85 

6-11-85 

"0.5 

-0150 

MAFB-6 

5-30-85 

6-4-85 

6-11-85 

"0.5 

-0020 

MAFB-7 

5-30-85 

6-4-85 

6-11-85 

9.0 

8505-564-0020 

MAFB-8 

5-29-85 

5-31-85 

6-6-85 

4.4 

-0020  DUP 

MAFB-8 

5-29-85 

5-31-85 

6-6-85 

4.6 

(LAB  DUPLICATE) 

8505-564-0030 

MAFB-9 

5-29-85 

5-31-85 

6-6-85 

5.7 

8506-579-0160 

MAFB-10 

5-30-85 

6-4-85 

6-6-85 

<0.5 

-0180 

MAFB-1 1 

5-30-85 

6-4-85 

6-6-85 

0.7 

-0090 

MAFB-20 

5-31-85 

6-4-85 

6-11-85 

<0.5 

-0130 

MAFB-50 

5-31-85 

6-4-85 

6-11-85 

<0.5 

8505-564-0010 

MAFB-80 

5-29-85 

5-31-85 

6-6-85 

4.5 

8506-579-0190 

MAFB-1 1 0 

5-30-85 

6-4-85 

6-11-85 

0.7 

-0190  DUP 

MAFB-1 10 

5-30-85 

6-4-85 

6-11-85 

1.0 

(LAB  DUPLICATE) 

-0190  SPIKE 

MAFB-1 10 

5-30-85 

6-4-85 

6-11-85 

1 041  RECOVERY 

(MATRIX  SPIKE) 

8506-583-0010 

8-1 

6-3-85 

6-5-85 

6-11-85 

-0.5 

-0020 

8-2 

6-3-85 

6-5-85 

6-11-85 

■0.5 

-0030 

B-3 

6-3-85 

6-5-85 

6-11-35 

0.5 

-0040 

B-4 

6-3-85 

6-5-85 

6-11-85 

•0.5 

-0050 

B-40 

6-3-85 

6-5-85 

6-11-85 

■  0.5 

8506-579-0070 

FB-1 

5-31-85 

6-5-85 

6-6-85 

0.6 

-0010 

FB-2 

5-30-85 

6-5-85 

6-6-85 

0.6 

8506-583-0130 

FH-1 

6-3-85 

6-5-85 

6-11-85 

0.5 

-0140 

FH-2 

6-3-85 

6-5-85 

6-11-85 

0.5 

-0150 

FH-3 

6-3-85 

6-5-85 

6-11-85 

-  0.5 

-0120 

FH-6 

6-3-85 

6-5-85 

6-11-85 

0.5 

-0160 

FH-30 

6-3-85 

6-5-85 

6-11-85 

■  0.5 

-0110 

GC-1 

6-3-35 

6-5-85 

6-11-85 

16.1 

-0090 

nc-2 

6-3-85 

6-5-85 

6-11-85 

17.3 

-0100 

GC-20 

6-3-85 

6-5-85 

6-11-85 

17.8 

-0070 

JTC 

6-3-85 

6-5-85 

6-11-85 

13.0 

-0060 

K-9 

6-3-85 

6-5-85 

6-11-85 

0.5 

8506-579-0000 

LAB  BLANK 

DNA 

DNA 

6-6-85 

0.5 

8506-579-SPIKE 

BLANK  SPIKE 

DMA 

DNA 

6-6-85 

Q8  RECOVERY 

8506-583-0000 

LAB  BLANK 

DNA 

DNA 

6-11-85 

0.5 

8506-583-SPIKE 

BLANK  SPIKE 

DNA 

DNA 

6-11-35 

98'  RECOVERY 

6 


DATE  DF  REPORT:  JULY  11  ,  1985 


MATHER  A.F.B.  (CON'T.)  PG.  5 
IV.  TOTAL  ORGANIC  CARBON  (CON’T.) 

NOTE:  TOC  analysis  was  not  reouested  for  samples  identified  as  MAFB  70,  MAFB  90, 

MAFB  100,  and  JTC-1 . 

b)  All  samples  were  analyzed  by  EPA  METHOD  415.2  using  a  DOHRMANN  DC  80 
Carbon  Analyzer  within  the  EPA  recommended  holding  time  of  28  days.  A 
detection  limit  of  500  _g/L  was  achieved. 

COMPILED  BY:  Q.ltfcCU- _  Approved  By :  ^  r,»  -  .  g-- _ 

Judith  A.  Porta  F.  v  Earl  M.  Hansen,  Ph.D. 

^Laboratory  Support  Manaqer  Manaaer 

WESTON  Analytical  Laboratories  WESTON  Analytical  Laboratories 


DATE  OF  REPORT:  July  15,  1985 


~r 


~p 

-\J 


MATHER  A.F.B. 

TOTAL  METALS  SUMMARY  REPORT 
FOR 

SAMPLES  RECEIVED  JUNE  12,  1985 
W.O.  NO.  0628-05-26 


DATE  SAMPLES  COLLECTED:  May  29-June  3,  1985 
SAMPLES  SUBMITTED  BY:  Nancy  Schultz 


TOTAL 


R.F.W.  NO. 

SAMPLE 

Cd 

Cr 

Pb 

Ni 

Ag 

DESCRIPTION 

ug/L 

uq/L 

uq/L 

uq/L 

ug/L 

8506-611-0110 

MAFB  4 

<2.5 

<50 

<10 

<100 

<2.5 

-0120 

MAFB  5 

<2.5 

<50 

<10 

<100 

<2.5 

-0060 

MAFB  6 

-2.5 

<50 

<10 

<100 

<2.5 

-0060 

SPIKE 

MAFB  6 

88 

753 

883 

750 

104' 

(MATRIX  SPIKE) 

RECOVERY 

RECOVERY 

RECOVERY 

RECOVERY 

RECOVERY 

-0070 

MAFB  7 

2.5 

<50 

<10 

<100 

-2.5 

-0010 

MAFB  8 

-2.5 

60 

<10 

150 

<2.5 

-0020 

MAFB  9 

2.5 

<50 

<10 

<100 

<2.5 

-0020 

DUP 

MAFB  9 

(LAB  DUPLICATE) 

-2.5 

<50 

<10 

<100 

— 

-0080 

MAFB  10 

■2.5 

■  50 

•  10 

<100 

-2.5 

-0090 

MAFB  11 

■2.5 

■  50 

<10 

<100 

<2.5 

-0130 

MAFB  50 

-2.5 

<50 

<10 

<100 

<2.5 

-0030 

MAFB  80 

•2.5 

•  50 

<10 

<100 

<2.5 

-0030 

DUP 

MAFB  80 

(LAB  DUPLICATE) 

— 

— 

— 

— 

<2.5 

-0100 

MAFB  110 

■  2.5 

•  50 

-10 

<100 

<2.5 

-0100 

DUP 

MAFB  110 
(LAB  DUPLICATE) 

■2.5 

-50 

-10 

-100 

<2.5 

-0140 

B-l 

•2.5 

-50 

<10 

-100 

-2.5 

-0150 

B-2 

-2.5 

-50 

-10 

<100 

-2.5 

-0160 

B-3 

•  2.5 

-50 

■  10 

100 

<2.5 

-0160 

SPIKE 

B-3 

92 

92 

148. 

92 

108  . 

(MATRIX  SPIKE) 

RECOVERY 

RECOVERY 

RECOVERY 

RECOVERY 

RECOVERY 

K-S 


II.  All  samples  were  analyzed  within  the  EPA  recommended  holding  time  of  six  months 
from  date  of  collection  to  date  of  analysis.  The  method  of  analysis  and  the 
requested  and  achieved  detection  limits  are  as  follows: 

METAL  METHOD  REQUESTED  ACHIEVED 

DETECTION  LIMIT  DETECTION  LIMIT 


CADMIUM 

CHROMIUM 

LEAD 

NICKEL 

SILVER 


EPA  213.2 
EPA  218.1 
EPA  239.2 
EPA  249.1 
EPA  272.2 


10  ug/L 
50  ug/L 
20  ug/L 
100  ug/L 
10  ug/L 


2.5  ug/L 
50  ug/L 
10  ug/L 
100  ug/L 
2.5  ug/L 


COMPILED  BY: 


Judith  A.  Porta 
'Laboratory  Operations  Manager 


WESTON  Analytical  Laboratories 


APPROVED  BY:  '.■«  -  • _ r _ 

•  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


K-9 


DATE  OF  REPORT:  JUNE  10,  1985 


MATHER  A.F.B. 
DMN  SUMMARY  REPORT 
W.O.  NO.  0628-05-26 

DIMETHYLNITROSAMINE  (DMN)  ANALYSIS 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

REC’D 

DATE 

EXTRACTED 

DATE 

ANALYZED 

DMN, 

uq/L 

8506-579-0110 

MAFB-4 

5-31-85 

6-4-85 

6-5-85 

6-7-85 

<0.2 

-0120 

MAFB-5 

5-31-85 

6-4-85 

6-5-85 

6-7-85 

<0.2 

-0130 

MAFB-50 

5-31-85 

6-4-85 

6-5-85 

6-7-85 

<0.2 

-0150 

MAFB-6 

5-30-85 

6-4-85 

6-5-85 

6-7-85 

<0.2 

8506-583-0010 

B-l 

6-03-85 

6-5-85 

6-5-85 

6-7-85 

<0.2 

-0020 

B-2 

5-30-85 

6-5-85 

6-5-85 

6-7-85 

<1.0 

-0030 

B-3 

5-30-85 

6-5-85 

6-5-85 

6-7-85 

<0.2 

-0040 

B  -4 

6-03-85 

6-5-85 

6-5-85 

6-7-85 

<0.2 

-0050 

B-40 

6-03-85 

6-5-85 

6-5-85 

6-7-85 

<0.2 

8506-579&583/ 

LAB  BLANK 

6-5-85 

6-7-86 

<0.2 

8506-579&583/ 

SPIKE  D. I , 

.  SPIKE  . 

6-5-85 

6-7-85 

46% 

RECOVERY 

8506-579&583/ 

S.D.  D.I. 

SPIKE  . 

DUP. 

6-5-85 

6-7-85 

46% 

RECOVERl 

These  samples  were  analyzed  using  EPA  Method  607.  All  samples  were  extracted 
within  seven  days  of  collection  and  were  analyzed  within  two  days  of  extraction. 


DATE  OF  REPORT:  July  11,  1985 


MATHER  A.F.B . 

SOIL  SAMPLES 
INORGANIC  SUMMARY  REPORT 
FOR 

SAMPLES  REC'D  JUNE  4,  1985 
W.O.  NO.  0628-05-26 


DATE  SAMPLES  COLLECTED:  5-30-85 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

TOTAL  err, 
ug/g 

OIL  &  GREASE 

ug/g 

TOTAL  PHENOLICS 
uq/g 

8506-579-0040 

USD 

<0.13 

2,140 

0.357 

-0050 

US 

<0.13 

3,840 

0.395 

-0050  DUP 

US  (LAB  DUPLICATE) 

3,800 

— 

-0060 

DS 

<0.13 

302 

0.234 

8506-579-0000 

LAB  BLANK 

--- 

12.0 

— 

NOTE:  THE  OIL  &  GREASE  RESULTS  ARE 

NOT  BLANK  CORRECTED. 

DATE  OF  ANALYSIS: 

6-13-85 

6-12-85 

6-10-85 

METHOD  OF  ANALYSIS: 

EPA  335.2 

EPA  413.2 

EPA  420.1 

DETECTION  LIMIT  ACHIEVED: 

0.13  ug/g 

8.0  ug/g 

0.123  ug/g 

REQUESTED  DETECTION  LIMITS: 

1.0  ug/g 

100  ug/g 

1 .0  ug/g 

COMPILED  BY:  C( 


Judith  A.  Porta 
Laboratory  Operations  Manager 
WESTON  Analytical  Laboratories 


APPROVED  BY :_ 


\ 


py  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


► 


f 


inter-office  memorandum 


Katherine  Sheedy 


DATE:  27,  i985 


FROM :  _  _  V) 

David  Ben-Hur,  Stockton  Laboratory  'J  jj 

BJECT.  Analytical  results,  'lather  afr  c  7  ■ 

Round  of  May  1985  '  SamPlin9 


J0i3 

w.  o.  Mo.  £°SC,fyC£$ 


®8s 

°&r 


Attached  -are  the  rpoiHr 

on  the  eagles  collected  in  Sj  ^ator 

or  sampling  at  Mather  AFB. 


MATHER  AFB 
QA/QC  Data 


1.  Second  column  confirmation  for  volatile  compounds 

The  following  samples  have  been  subjected  to  a  second  column  confirmation. 
The  confirmation  was  performed  qualitatively  only.  Compounds  that  were 
identified  and  quantitated  in  the  primary  column,  but  could  not  be 
confirmed,  were  reported  as  ®  -  not  detected. 

Sample  ID 

MAFB-8 

MAFB-9 

MAFB-80 

MAFB-1 

MAFB-2 

MAFB-3 

MAFB-20 

GC-2 

GC-20 

2.  Laboratory  duplicates  for  volatile  compounds  analysis 
Method  601 


Sample  ID:  MAFB-9 


Compound 

Concentration 

.,  ugA 

First 

Second 

Tr ichloroethene 

4.3 

7.0 

Te trach loroe thene 

1.3 

2.4 

Sample.  ID:  GC-20 

1,1, 1-Trichloro- 

e thane 

9.5 

ND 

Method  602 

Compound 

MAF3-8 

Concentration 

,  ugA 

MAFB-9 

Concentration,  ugA 

MAF3- 

Cor.centrat 

30 

ion , 

First 

Second 

First 

Second 

First 

Soo' 

Chlorobenzene 

1.7 

0.94 

:d 

)D 

1.7 

0. 

1,3, -Dichlorobenzene 

MD 

ND 

ND 

ND 

ND 

NT 

1,2-Dichlorobenzene 

1.2 

1.0 

ND 

ND 

1.2 

1. 

1 , 4 -Dichlorobenzene 

0.32 

ND 

ND 

ND 

0.61 

0. 

Benzene 

ND 

ND 

ND 

ND 

)3D 

ND 

Toluene 

0.47 

0.33 

ND 

ND 

0.40 

0.. 

Ethylbenzene 

'3D 

NT) 

NT) 

ND 

ND 

ND 

MATHER  AFB 
QA/QC  Data 


3.  Matrix  Spikes  for  volatile  compounds 


Compound 

Spike, 

ug/L 

MAFB- 

Percent  Recovery 
■9  MAFB- 11  FH-3 

B-l 

1 , 1-Dichlonoethene 

1.2 

NS 

NS 

82 

NS 

1 , 1-Dichloroethane 

1.2 

NS 

NS 

68 

NS 

txans- 1 , 2-dichloroethene 

1.2 

NS 

NS 

68 

NS 

Tr ich loroethene 

1.2 

NS 

NS 

90 

104 

Te tr ach lor oe thene 

1.2 

NS 

NS 

75 

83 

Chlorobenzene 

1.2 

101 

98 

NS 

NS 

1 , 2-Dichlorobenzene 

1.2 

86 

98 

NS 

NS 

1 , 3-Dichlorobenzene 

1.2 

94 

106 

NS 

NS 

1 , 4-Dichlorobenzene 

1.2 

95 

98 

NS 

NS 

NS  =  Not  spiked 

4.  Pesticide  and 

herbicide  zia 

trix  spike 

Compound 

Spike , 

Percent  Recover1/ 

ug/L 

3-2  3-40 

Water 

o , ? ' -DDT 

0.13 

NS  120 

100 

Chlordane 

0.14 

NS  80 

71 

2,4-D 

0.18 

98  NS 

93 

K  -  16 


LAS  NO.  85-05-044 


Pesticide  and  Herbicide  Analysis 
Mather  AFB 
0 amp 1 e :  MAFB- 6 


Compound 

Detection 

Limit,  ug/L 

Found 

ug/L 

o,p'-DDT 

0.02 

NT) 

p ,  p ' -DDT 

0.02 

ND 

Chlordane 

0.02 

ND 

2,4-D 

0.06 

ND 

1 


Pesticide  and  Herbicide  Analysis 
Mather  AFB 


LAB  NO.  85-06-001 


Compound 

Detection 

Concentration , 

ug/L 

Limit,  uq/L 

MAFB-4 

MAFB-5 

MAFB-50 

o , p ' -DDT 

0.02 

ND 

ND 

ND 

p,p' -DDT 

0.02 

ND 

ND 

ND 

Chlordane 

0.02 

ND 

ND 

ND 

2,4-D 

0.06 

ND 

ND 

nd 

”-18 


LAB  NO.  85'06-001 


LAB  MO.  85-06-004 


Pesticide  and  Herbicide  Analysis 
Mather  AFB 


Compound  Detection  _ Concentration,  ug/L 


Limit,  ug/L 

B-l 

B-2 

B-3 

B-4 

B-40 

o, p ' -DDT 

0.02 

ND 

ND 

ND 

ND 

ND 

p, p ' -DDT 

0.02 

*ID 

ND 

ND 

nd 

:.D 

'Chlordane 

0.02 

ND 

ND 

.ND 

NT) 

.ND 

1 

a 

0.06 

NT) 

ND 

NT) 

ND 

nd 

K-20 


inter-office  memorandum 


Katherine  Sheedy 

cc:  Alison  Dunn,  Concord  Office 


DATE:  November  4,  1985 


FROM: 


David  Ben' 


SUBJECT: 


Mather  AF3  Volatiles  Analvsis  Results 


W.  0.  No.: 


Attached  are  the  corrected  results  for  the  water  samples  collected  at  Mather 
AF3  during  May  and  June  1985. 

These  data  are  blank  corrected. 


Mather  AFB  -  May  1985  Sampling 
Revised  Report 

Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  {GC/PID 
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Mather  AFR  -  May  1  '38 5  Sampling 
Re'.'  i  s  ci  i  Repo  r  t 

Vela  wiles  Analysis  by  ERA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 
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Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/'PID) 


LA3  NO.  85-06-004 


loUnles  A/ulysis  by  EPA  Methods  601  (QC/Hall  Detector!  ditl  602  (QC/PID) 
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inter -office  memorandum 

Allison  Dunn  (Concord  Office)  ^ 

Kass  Sheedy  -  -  . 

Rich  Johnson  -  ■-  l  .■  :  J 

cc:  Earl  Hansen  (Memo  Only) 

Les  Eng  (Memo  Only) 

FROM:  Judy  Porta  -r"'A  ""  ' 

V 

SUBJECT:  FINAL  REPORT  W  0  No  ■  0628-09-05 

MATHER  A.F.B. 


The  attached  represents  the  final  report  for  all  samples  currently  in-house 
for  MATHER  A.F.B.  If  you  have  any  questions,  please  don't  hesitate  to  call. 


IP/eb 


J- 


Date  of  Report:  August  2,  1985 


MATHER  A.F.B. 

SOLUBLE  METALS  SUMMARY  REPORT 
FOR 

WATER  SAMPLES  REC 1 0  JUNE  28,  1985 
W.O.  NO.  0628-09-05 


DATE  SAMPLES  COLLECTED:  June  26,  1985 
SAMPLES  SUBMITTED  BY:  Debbie  Jones 


SOLUBLE 


R.-'.W.  NO. 

SAMPLE 

DESCRIPTION 

Cd 

uq/L 

Cr 

uq/L 

Pb 

uq/L 

Mi 

uq/L 

Ag 

uq/L 

8506-660-0010 

MAFB-7 

-2.5 

.10 

31.8* 

<40 

<2.6 

-0020 

MAFB-70 

M.R. 

N.R. 

N.R. 

N.R. 

N.R. 

-0030 

MAFB-8 

-.2.5 

-  10 

<10 

<40 

<2.5 

-0040 

MAFB-80 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

-0050 

MAFB-9 

2.5 

■10 

<10 

55 

<2.5 

-0060 

MAFB-90 

•2.5 

10 

10 

54 

<2.5 

-0070 

MAFB-10 

•2.5 

10 

10 

41 

<2.5 

-0070 

MAFB-10 

■  .2.5 

10 

■  10 

■  40 

2.5 

DUP 

(LAB  DUPLICATE) 

-0080 

MAFB-100 

•2.5 

■  10 

■  10 

■  40 

•2.5 

-0090 

MAFB-I1 

■  2.5 

10 

■  10 

■  40 

<2.5 

-0100 

MAFB-110 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

.8506-660-0000 

LAB  BLANK 

— 

10 

— 

— 

-000K 

BLANK  SPIKE 

— 

118  . 

— 

— 

— 

RECOVERY 

N . R .  =  NOT  REQUESTED 

i?-\  METHOD: 

213.2 

218.2 

239.2 

249.1 

272.2 

DATE  OF  ANALYSIS: 

7-19-35 

7-24-35 

7-12-35 

6-18-85 

7-22-85 

WILED  BY: 


id i th  A.  Porta 
laboratory  Operations  Manager 
WESTON  Analytical  Laboratories 


APPROVED  BY 


/' 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratoru 


•  ted  . a'l.e  per  phone  conversation  with  Leslie  Eng,  Inorganic  Lab.  Supervisor 
*■'  r 


Date  of  Report:  August  2,  1985 


MATHER  A.F.B. 
INORGANICS  SUMMARY  REPORT 
FOR  WATER  SAMPLES 
REC 1 D  JUNE  28,  1985 


DATE  SAMPLES  COLLECTED:  June  26,  1985 
SAMPLES  SUBMITTED  BY:  Debbie  Jones 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

CN 

mg/L 

0/6 

mq/L 

PHENOL  ICS 
mq/L 

TOC 

mq/L 

8506-660-0010 

MAFB-7 

<0.01 

0.57 

<0.005 

10.2 

-0020 

MAFB-70 

<0.01 

N.R. 

0.007 

N.R. 

-0030 

MAFB-8 

■  0.01 

0.68 

<0.005 

4.6 

-0040 

MAFB-80 

<0.01 

N.R. 

0.007 

N.R. 

-0050 

MAFB-9 

<0.01 

0.67 

<0.005 

5.6 

-0050 

MAFB-9 

— 

— 

<0.005 

— 

DUP 

(LAB  DUPLICATE) 

-0060 

MAFB-90 

-0.01 

0.57 

0.006 

5.7 

-006C 

MAFB-90 

— 

— 

— 

5 . 5 

DUP 

(LAB  DUPLICATE) 

-006K 

MAFB-90 

— 

— 

— 

106 

SPIKE 

(MATRIX  SPIKE) 

RECOVERY 

-0070 

MAFB-10 

•  0.01 

0.33 

O.C^ 

0.6 

-0080 

MAF8-100 

0.01 

0.30 

<0.00b 

<0.5 

-0090 

MAFB-1I 

'-O.Oi 

0.33 

<0.005 

0.6 

-0100 

MAFB-ilO 

0.01 

N.R. 

1-0.005 

N.R. 

-0010K 

MAFB-110 

— 

— 

91 

— 

SPIKE 

(MATRIX  SPIKE) 

RECOVERY 

-0000 

LAB  BLANK 

— 

— 

■■0.005 

-0.5 

BLANK 

-000K 

BLANK  SPIKE 

— 

— 

93 

93 

SPIKE 

RECOVERY 

RECOVERY 

METHOD  ^  EPA) 

335.2 

413.2 

420.1 

415.2 

DATE  OF  ANALYSIS: 

7-3-85 

7-2-35 

7-1-25 

7-1-35 

=  NOT  REgUIR 

N  1  J 

/ 

f 

Mr I LED  BY:  d 

APPROVED  BY/ 

Ji/tf’ith  A.  Porta  Earl  M.  Hansen,  Ph.D. 

Laboratory  Operations  Manager  Manager 

WESTON  Analytical  Laboratories  WESTON  Analytical  Laboratory 


Date  of  Report:  August  2,  1985 


MATHER  A.F.B. 

SOLUBLE  METALS  SUMMARY  REPORT 
FOR 

WATER  SAMPLES  REC'D  JULY  2,  1985 
W.O.  NO.  0628-09-05 


DATE  SAMPLES  COLLECTED:  June  27,  1985 
SAMPLES  SUBMITTED  BY:  Debbie  Jones 


SOLUBLE 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

Cd 

ug/L 

Cr 

ug/L 

Pb 

ug/L 

Ni 

ug/L 

Ag 

ua/L 

8507-673-0010 

FB-1 

<2.5 

10 

10 

51 

■  2.5 

-0090 

MAFB-6 

<2.5 

10 

10 

58 

2.5 

-0100 

MAFB-60 

<2.5 

10 

10 

61 

•  2.5 

-0110 

MAFB-5 

,2.5 

10 

10 

51 

■  2.5 

-0120 

MAFB-4 

<2.5 

10 

10 

62 

2.5 

SOL.  METALS  ANALYSIS  NOT  REQUESTED 
AND  MAFB-30 . 

FOR  SAMPLES 

;  ACW,  ACW- 

•1,  MAFB- 

■1,  MAFB -2, 

MAFB-3 

E.P.A.  METHOD: 

213.2 

218.2 

239.2 

249.1 

272.2 

DATE  OF  ANALYSIS 

7-19-85 

7-24-85 

7-12-85 

6-18-85 

7-22-35 

COMPILED  BY  _ 

/Judith  A.  Porta 

laboratory  Operations  Manager 

WESTON  Analytical  Laboratories 


APPROVED  BY 


Earl  M.  Hansen,  Ph.D. 


Manager 

WESTON  Analytical  Laboratorie" 


Date  of  Report:  August  2,  1985 


MATHER  A.F.B. 
INORCANICS  SUMMARY  REPORT 
FOR 

WATER  SAMPLES  REC'D  JULY  2,  1985 
W.O.  NO.  0628-09-05 


DATE  SAMPLES  COLLECTED:  June  27,  1985 
SAMPLES  SUBMITTED  BY:  Debbie  Jones 


R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


PHENOL  ICS 
mg/L 


8507-673-0010 

FB-1 

<0.01 

0.24 

0.009 

0.5 

-0020 

FH-5 

N.R. 

0.20 

N.R. 

<0.5 

-0030 

ACW 

N.R. 

0.27 

N.R. 

<0.5 

-0040 

ACW-1 

N.R. 

0.28 

N.R. 

<0.5 

-0050 

M A  FB-1 

N.R. 

0.76 

N.R. 

<0.5 

-0060 

MAFB-2 

N.R. 

0.29 

N.R. 

0.7 

-0070 

MAFB-3 

N.R. 

0.19 

N.R. 

1.0 

-0080 

MAFB-30 

N.R. 

0.21 

N.R. 

0.6 

-0090 

MAFB-6 

N.R. 

0.29 

N.R. 

<0.5 

-0100 

MAFB-60 

N.R. 

0.31 

N.R. 

<0.5 

-0110 

MAFB-5 

N.R. 

0.14 

N.R. 

0 . 5 

-0120 

MAFB-4 

N.R. 

0.38 

N.R. 

0.8 

-0120 

DUP 

MAFB-4 

(LAB  DUPLICATE) 

— 

— 

— 

0.3 

-0000 

LAB  BLANK 

— 

— 

— 

<0.5 

-000K 

BLANK  SPIKE 

— 

— 

— 

96 

RECOVERY 

E.P.A.  METHOD: 

335.2 

413.2 

420.1 

415.2 

DATE  rF  ANALYSIS: 

7-9-85 

7-2-35 

7-16-85 

7-5-35 

WESTON  Analytical  Laboratories  WESTON  Analytical  Laboratories 


Date  of  Report:  August  2,  1985 


MATHER  A.F.B. 

METALS  SUMMARY  REPORT 
FOR 

SOIL  SAMPLES  REC'D  JULY  19,  1985 
W.O.  NO.  0628-05-26 


DATE  SAMPLES  COLLECTED:  June  30,  1985 


SAMPLES  SUBMITTED 

BY:  Kathy 

Schultz 

TOTAL 

R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

Pb 

mq/Kg 

Cr 

mq/Kg 

Cd 

mq/Kq 

Ni 

mq/Kq 

Ag 

mq/Kq 

3506-627-0010 

US 

14.4 

53.3 

4.20 

26.0 

0.730 

-0020 

USD 

13.1 

101 

4.03 

22.7 

0.580 

-0020  DUP 

USD  (LAB  DUPLICATE) 48. 4 

23.3 

3.37 

20.6 

0.330 

-0030 

DS 

44.3 

35.0 

4.65 

26.2 

0.220 

-0000 

LAB  BLANK 

--- 

--- 

... 

--- 

0.625 

-000K 

BLANK  SPIKE 

— 

— 

— 

— 

90 

RECOVERY 

DATE  OF  ANALYSIS: 

6-22-85 

6-29-85 

6-29-85 

8-1-85 

7-25-85 

COMPILED  3 Y :  _ 

J/Mith  A.  Porta 

Laboratory  ODerations  Manager 

WESTON  Analytical  Laboratories 


APPROVED  BY:^ 


Earl  M.  Hansen,  Ph.D. 
Manager 

WESTON  Analytical  Laborator 


e 
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Date  of  Report:  July  30,  1985 


MATHER  A.F.B. 

DMN  SUMMARY  REPORT 
FOR 

SAMPLES  REC'D  JULY  2,  1985 
W.O.  NO. #  0628-09-05 


DATE  SAMPLES  COLLECTED:  June  27,  1985 
DATE  EXTRACTED:  July  3,  1985 
DATE  ANALYZED:  July  3,  1985 


R.F.W.  NO: 

SAMPLE 

DESCRIPTION 

DIMETHYLNITROSAMINE 

ug/L 

.  SURROGATE  RECOVERY 
(Dr-NITROBENZENE) 

8507-673-0010 

FB-1 

<1 

- 5 - - - 

63% 

-0090 

MAFB-6 

<1 

49% 

-0100 

MAFB-60 

<1 

51% 

-0110 

MAFB-5 

<  1 

73% 

-0120 

MAFB-4 

<  1 

52% 

8507-673/ 

Lab  Blank 

<1 

65% 

8507-673/Spike 

Blank  Spike 

31"  Recovery 

55% 

8507-673/ Spike  Dup . 

Blank  Spike  Dup. 

44%  Recovery 

76% 

Comoiled  bv: 


Approved  by/: 


Idith  A.  Porta 
tab  Support  Manager 
WESTON  Analytical  Laboratories 


yS-J  Earl  M.  Hansen  ,-Ph .  D  . 


ryi- 

,  /  V>Y 


/ 


Manager 

WESTON  Analytical  Laboratories 


DATE:  July  16,  1985 


inter -office  memorandum 

TO:  Katherine  Sheedy 


FROM: 


David  Ben-Hur,  Stockton  Laboratory 


f  SUBJECT: 

► 


Analytical  Results,  Mather  .'I'D ,  Second  W  O.  No.: 
Sampling  Round,  June  1935 


« 


Attached  are  the  results  of  the  analyses  performed  at  the  Stockton  Laboratory 
on  the  samples  collected  in  the  second  round  of  resampling  at  Mather  AF3 


PFW  2  74-39 


K-  36 


MATHER  AFB  -  Second  Round,  June  1985 
QA/QC  Data 

1 .  Second  Column  Confirmation  for  Volatile  Compounds 

The  following  samples  have  been  subjected  bo  a  second  column  confirmation. 
The  confirmation  was  performed  qualitatively  only.  Compounds  that  were 
identified  and  quantitated  in  the  primary  column,  but  could  not  be 
confirmed,  were  reported  as  MD  -  not  detected. 

Sample  ID 

MAFB-3 

MAFB-9 

MAF3-11 

MAF3-90 

MAFB-1 

MAFB-2 

MAF3-3 

MAFB-5 

MAFB-6 

MAFB-30 

MAFB-60 

ACW 

ACW-1 


laboratory  Duplicate  for  Volatile  Compounds 


Sample  ID:  MAF3-3 


Ccrnoound 


1, --Dicnloroe  diene 

1 . 1- Dichloroethane 
Trans- 1 , 2-Dichloroethe.ne 

1 . 2- Dichloroe thane 
1,1, 1-Tr ichloroethane 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 

1 . 2- Dichlorobenzene 
Denze.ne 


Concentration ,  ug/L 


First 

Second 

r  .  n 

1 , 7 

1.6 

2.0 

2.0 

2.1 

0.16 

CD 

0.71 

0.53 

.00. 

120. 

5.4 

7.1 

3.0 

1.3 

1.0 

0.76 

0.99 

0.52 

Matrix  Spike  for  Volatile  Compounds 


Compound 

Spike 

ug/L 

Percent  ] 

MAFB- 

Chlorobenzene 

2.0 

92 

1 , 2-Dichlorobenzene 

2.0 

90 

1 , 3-Dichlorobe.nzene 

2.0 

86 

1 , 4-Dichlorobenzene 

2.0 

85 

Tolueen 

2.0 

89 

K-3  8 


LAB  NO-  85-06-035 


MATHER  AFB  -  Second  Round,  June  1985 
pCB  Analysis 


Parameter 


PC3  1016 
PC3  1221 
PC3  1232 
PCB  1242 
PCB  1248 
PCB  1254 
PC3  1260 


Detection  _______ 

Limit,  uqA  MAFBd 


0.04 

0.10 

0.10 

0.05 

0.08 

0.05 

0.15 


ND 

ND 

•ID 

ND 

ND 

ND 

ND 


concentration,  ug/L__ 
MAFB-3  MAFBl30 


ACW 


MAFB-2 

'Ci  ND 

ND 

ND  ND 

ND  1® 

ND  ND 

ND  ND 

ND  >® 


ND  -® 

ND  1® 

ND  -® 

ND  1® 

ND  -® 

ND  l10 

ND  -® 


acw®t 

FB-1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

:c 

ND 

ND 

ND 

ND 

LAB  MO.  35-06-0  3 


MATHER  AFB  -  Second  Round,  June  1985 
Pesticide  ard  Herbicide  Analysis 


Compound 

Detection 

Concentration , 

ug/L 

Limit,  uq/L 

MAFB-4 

MAFB-5 

MAFB- 

•6  MAF3-60 

FB-1 

o , p 1 -DDT 

0.02 

ND 

nd 

ND 

ND 

p , p ' -DDT 

0.02 

ND 

ND 

ND 

ND 

IT) 

Chlordane 

0.02 

ND 

NT 

nd 

:t 

IT 

2,4-D 

0 .06 

ND 

ND 

NT) 

NT) 

ND 

K  •-  4  1 


X 


! 

inter -office  memorandum 

TO:  Katherine  Sheedy 

cc:  Alison  Dunn,  Concord  Office 


OATf;  November  4,  1985 


FROM: 


David  Ben-Hur 


SUBJECT: 


Mather  AFB  Volatiles  Analysis  Results 


W.  0.  No.: 


Attached  are  the  corrected  results  for  the  water  sanples  collected  at  Mather 
AFB  during  May  and  June  1985. 


These  data  are  corrected  for'  laboratory  blanks. 
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Mather  .AFU  -  June-  1  ‘J 8 5  Sampling 
Revised  Report 

Vo  la  riles  Analysis  by  EPA  Methods  60  L  (GC/Hail  Re  tec  tor)  and  602  (GC/PID) 
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Volatiles  analysis  by  EPA  Methods  601  (GC/Hall  Detector)  an d  602  (GC/PID) 
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APPENDIX  L 


FEDERAL  AND  STATE  DRINKING  WATER  AND 


HUMAN  HEALTH  STANDARDS  APPLICABLE  IN 
THE  STATE  OF  CALIFORNIA 


GUIDE  TO  GROUND-WATER  STANDARDS 
- OF  THE  UNITED  STATES 


i 


API  PUBLICATION  4366 
JULY  1983 


Prepared  by 

Ecological  Analysts,  Inc, 
15  Loveton  Circle 
Sparks,  Maryland  21152 


3.  FEDERAL  PROTECTION  OF  GROUND-WATER  QUALITY 

The  federal  programs  dealing  with  the  protection  of  ground-water  quality  are  administered  largely  hy  the 
Environmental  Protection  Agency  (EPA  The  federal  programs  which  provide  the  framework  for  state  regulations 
are  summarized  in  this  section 

3.1  GROUND-WATER  PROTECTION  POLICY 

At  this  writing,  February  1983.  U.S  EPAs  final  policy  on  ground-water  protection,  scheduled  for  September  1982 
release,  has  not  been  published  Based  on  the  proposed  strategy  published  by  EPA  in  November  1980  and  recent 
press  releases,  it  appears  that  EPA  will  be  implementing  a  policy  that  would  give  the  states  lead  responsibility  in 
the  protection  of  ground-water  quality.  EPAS  efforts  apparently  will  be  focused  m  three  major  areas: 

1  Development  of  an  internally  consistent  federal  approach  to  ground-water  protection 

2  Momtonng.  research  and  development  efforts  directed  toward  more  comprehensive  problem  definition  and 
new  detection,  controls,  and  clean-up  technology  development 

3.  Guidance,  coordination,  and  assistance  to  states  in  the  development  of  state  policies 

A  significant  component  of  EPAS  policy  is  expected  to  be  a  ground-water  classification  system  which  could  be 
used  to  determine  the  degree  of  protection  needed  for  vanous  types  of  ground  water  Ground-water  classification 
is  discussed  m  Chapter  4 

3.2  CLEAN  WATER  ACT 

This  statute  refers  to  ground-water  protection  in  municipal  waste  water  treatment,  planning  and  research,  programs 
Its  principal  regulatory  programs  however,  focus  on  surface  water  Section  303  empowers  EPA  to  approve  states 
water  quality  standards  which  are  based  on  the  states  classification  of  rivers  and  streams  Many  states  have  included 
ground  water  in  their  definition  of  "waters  of  the  state'  for  purposes  of  this  act  (state  summaries)  On  this  basis  the 
National  (state)  Pollutant  Discharge  Elimination  System  (NPDES  SPDES)  permitting  process  may  be  invocable  for 
purposes  of  ground-water  protection  In  addition  the  act  empowers  ERA  to 

1  Develop  a  comprehensive  program  for  ground-water  pollution  control  [Section  10 2(a)] 

2  in  cooperation  with  states,  equip  and  maintain  a  surveillance  system  for  momtonng  ground-water  quality 
[Section  104(a)(5)] 

3  Provide  grants  to  states  and  area-wide  agencies  to  develop  ground-water  quality  management  plans  to 
identify  salt  water  intrusion  and  control  disposal  ot  pollutants  in  subsurface  excavations,  and  control 
disposition  of  wastes  (May  include  authonty  for  comprehensive  ground-waier  management  plans, 
including  conjunctive  use  with  surface  water)  [Section  102(c).  208(b)] 

4.  Require  Development  of  Best  Management  Practices  (BMP)  to  control  nonpoint  source  pollution  problems 
to  ground-water  duality  [Section  208(D)] 

5  Develop  critena  lor  ground-water  quality  considenng  kind  and  extent  ol  effects  on  health  and  welfare  from 
the  presence  of  pollutants  [Section  304(a)] 

6  Determine  information  necessary  to  restore  and  maintain  chemical  physical  and  biological  integrity  of 
ground  water  [Seaton  304(a)] 

7  Issue  information  on  the  taaors  necessary  to  restore  and  maintain  chemica1  physical,  and  biological 
integnty  of  ground  water  [Sections  304(a)(2)] 

3.3  SAFE  DRINKING  WATER  ACT 

This  statute  authorizes  EPA  to  set  maximum  contaminant  levels  (MCLs)  and  monitoring  requirements  for  public 
wate'  systems  and  provides  tor  the  protection  of  underground  sources  of  drinking  water  The  MCLs  regulate  the 
duality  of  "finished'  water,  i  e  .  wate'  as  delivered  not  the  Quality  of  the  source  wate'  As  discussed  below  the 
MCLs  have  been  utilized  by  EPA  and  the  states  as  the  basis  for  other  regulations  dealing  wiih  ground-wa'e’ 
Quality  and  protection 
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3.3.1  National  Interim  Primary  Drinking  Water  Regulations 

EPA  initiated  a  detailed  study  of  the  health  effects  of  various  contaminants  in  wafer  soon  after  the  Safe  Dnnki 
Act  (SDWA)  was  signed  into  law.  So  that  the  regulations  could  include  the  findings  of  this  and  other  studies,  t 
pnmary  drinking  water  regulations  were  to  be  developed  in  two  stages:  an  intenm  version  and  a  final  version  T 
intenm  version  of  the  regulation  became  effective  24  June  1977.  SDWA  provides  for  delegation  of  authority  to  t 
states.  State  Primary  Drinking  Water  Regulations  must  be  at  least  as  stnngent  as  the  lederal  regulations 

The  National  Interim  Primary  Drinking  Water  Regulations  define  Maximum  Contaminant  Level  as  the  maxim i 
permissible  level  of  a  contaminant  in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  o 
public  water  system,  except  in  the  case  of  turbidity  (applicable  to  surface  water  only)  where  the  maximi 
permissible  level  is  measured  at  the  point  of  entry  to  the  distribution  system.  The  MCLs  are  provided  with  the  st< 
summaries. 

3.3.2  National  Secondary  Drinking  Water  Regulations 

These  regulations  control  contaminants  in  drinking  water  that  primarily  affect  the  aesthetic  qualities  relating  to  t 
public  acceptance  of  drinking  water.  At  considerably  higher  concentrations  of  these  contaminants,  hea 
implications  may  also  exist  as  well  as  aesthetic  degradation.  The  National  Secondary  Drinking  Water  Regulatio 
are  not  federally  enforceable  but  are  intended  as  guidelines  for  the  states. 

Secondary  Maximum  Contaminant  Levels  (SMCLs)  are  defined  as  the  maximum  permissible  level  of 
contaminant  in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  of  a  public  water  syste 
Federal  and  state  SMCLs  are  provided  in  the  state  summanes.  The  states  may  establish  higher  or  lower  lev* 
which  may  be  appropriate  depending  upon  local  conditions  such  as  unavailability  of  alternate  sources  of  water 
other  compelling  factors,  provided  the  public  health  and  welfare  are  not  adversely  affected. 

3.3.3  Sole  Source  Aquifer 


The  Sole  Source  Aquifer  provisions  of  SDWA  allow  EPA  to  designate  an  aquifer  as  the  sole  source  of  dnnki 
water  for  an  area  thereby  guaranteeing  protection  from  contamination  by  federally  assisted  activities  Loc 
regional,  or  state  agencies  can  petition  EPA  for  sole  source  designation.  The  EPA  Administrator  may  designate 
aquifer  which  is  a  sole  or  principal  drinking  water  source  it  its  contamination  would  create  a  significant  hazarc 
public  health.  If  the  designation  is  made,  no  federal  money  or  financial  commitment  may  be  made  for  an>  proii 
which  the  Administrator  determines  may  contaminate  the  designated  aquifer  through  its  recharge  zone 
At  this  writing,  February  1983.  ERA  has  designated  the  following  ten  sole  source  aquifers 


Biscayne  Aquifer  -  Flonda 
Buried  Valley  Aquifer  -  New  Jersey 
Edwards  Aquifer  -  Texas 

Camano  Island — Whidbey  Island  Aquifer  -  Washington 
Spokane-Rathdrum  Aquifer  -  Washington  and  Idaho 
The  following  eighteen  are  under  consideration: 
Anzona 

Santa  Cruz,  Upper  Santa  Cruz,  Aura- Altar  Basins 

California 
Scotts  Valley 

Delaware 

New  Castle  County 


Flonda 

Volusia 


Flondan  Aquifer 


Idaho 

Snake  River  Plain 


Nassau  and  Suffolk  counties  -  New  York 

Cape  Cod  -  Massachusetts 

Fresno  -  California 

Ten  Mile  Creek  -  Maryland 

Northern  Guam  Lens  -  Guam 

New  York 

Kings  and  Queens  counties 

Sardinia 

Schenectady 

Vestal 

Pennsylvania 
Seven  Valleys 

Texas 

Camzo- Wilcox  Aquifer 

Texas  and  New  Mexico 
Delaware  Basin 


Louisiana 
Baton  Rouge 
DeSota  Pansh 

New  Jersey 
Coasta:  Plain 
Ridgewood 
Upper  Rockaway 


Wisconsin 

Niagara  Aquifer 


3.3.4  Underground  Injection  Control 

The  Underground  Injection  Control  (UIC)  program  regulates  the  uses  of  underground  injection  wells  to  protect  an 
underground  source  of  drinking  water  (USDW).  USDW  means  an  aquifer  or  its  portion  which 

1 .  supplies  any  public  water  system  or  contains  a  sufficient  quantity  of  ground  water  to  supply  a  public  water 
system; 

2.  currently  supplies  drinking  water  tor  human  consumption  or  contains  less  than  10,000  mg/liter  total 
dissolved  solids;  and 

3.  is  not  an  exempted  aquifer  (40  CFR  146.04  provides  criteria  tor  exemption). 

SDWA  requires  any  state  designated  by  EPA  as  requiring  a  UIC  program  to  develop  and  submit  a  state  UIC 
program  tor  EPA  approval.  EPA  has  designated  each  of  the  fifty  states. 

The  federal  program  classifies  injection  wells  as  follows: 

Class  | — wells  used  to  inject  hazardous  waste,  or  other  industrial  and  municipal  disposal  wells  which  inject 
fluids  beneath  the  lower-most  formation  containing  a  USDW  within  one-quarter  mile  of  the  well  bore. 

Class  II — Wells  that  inject  fluids 

1.  which  are  brought  to  the  surface  as  pari  of  conventional  oil  or  natural  gas  production  and  may  be  mixed 
with  production  waste  waters  from  gas  plants,  unless  those  waters  are  classified  as  a  hazardous  waste  at 
the  time  of  injection; 

2.  tor  enhanced  recovery  of  oil  or  natural  gas;  and 

3.  tor  storage  of  hydrocarbons  which  are  liquid  at  standard  temperature  and  pressure. 

Class  III — Wells  that  inject  tor  extraction  of  minerals  including 

1 .  mining  of  sulfur  by  the  Frasch  process; 

2  in  situ  production  of  uranium  or  other  metals.  This  category  includes  only  in  situ  production  trom  ore 
bodies  which  have  not  been  conventionally  mined.  Solution  mining  of  conventional  mines  such  as  stopes 
leaching  is  included  in  Class  V;  and 

3  solution  mining  of  salts  or  potash 

Class  IV — Wells  used  to  dispose  of  hazardous  or  radioactive  waste  into  or  above  a  formation  which  contains  a 
USDW  within  one-quarter  mile  of  the  well  Also,  welis  used  to  inject  hazardous  waste  that  cannot  be  classified 
as  Class  I  or  Class  IV  under  the  above  criteria  are  Class  IV  wells. 

Class  V — All  cither  injection  wells  (40  CFR  146.05(e)  and  146.51  provide  specific  information  and  exemptions) 

Underground  injection  is  controlled  through  the  permitting  process  Construction,  operation,  monitonng  and 
reporting  activities  are  controlled  Individual  state  programs  are  based  upon,  and  must  be  essentially  equivalent 
to.  the  federal  critena  and  standards  (40  CFR  146) 

3.4  TOXIC  SUBSTANCE  CONTROL  ACT 

This  statute  (TSCA)  authorizes  EPA  to  restnct  or  prohibit  the  manufacture  distribution,  and  use  of  products  which 
may  result  in  unreasonable  nsk  to  health  and  the  environment  Although  ground  water  is  not  specifically  named  in 
the  Act  EPA  has  taken  the  position  that  the  protection  of  health  and  the  environment  includes  the  protection  of 
ground  water 

3.5  FEDERAL  INSECTICIDE,  FUNGICIDE,  RODENT1CIDE  ACT 

This  statute  (FIFRA)  gives  EPA  the  responsibility  to  control  the  sale  and  use  of  all  pesticides  to  prevent 
unreasonable  adverse  environments:  and  health  effects  The  use  anc  disposa1  of  pesticide  packages  and 
containers  Is  also  regulated  In  deciding  whethe-  to  register,  cancel  suspend,  or  change  the  classification  of  a 
pesticide  EPA  considers  a  broad  range  of  environmental  impacts  including  those  affecting  ground  water 


L-4 


3.6  RESOURCE  CONSERVATION  AND  RECOVERY  ACT 


The  Solid  Waste  Disposal  Act  and  the  Resource  Recovery  Act  of  1970.  as  amended  by  the  Resource 
Conservation  and  Recovery  Act  of  1976  (RCRA),  require  EPA  to  establish  a  national  program  to  regulate  the 
management  of  waste  materials. 

3.6.1  Solid  Waste 

Subtitle  D  of  RCRA  established  a  broad-based  national  program  to  improve  solid  waste  management  through  the 
development  of  state  and  regional  solid  waste  management  plans.  The  act  ottered  federal  financial  assistance  to 
states  interested  in  developing  and  implementing  a  solid  waste  management  plan.  The  state  plans,  under  federal 
guidelines,  identify  respective  responsibilities  of  local,  state,  and  regional  authonties.  and  encourage  resource 
recovery  and  conservations  and  the  application  and  enforcement  of  environmentally  sound  disposal  practices. 

A  major  element  of  the  Subtitle  D  program  is  the  open  dump  inventory.  Section  4005  of  RCRA  prohibits  open 
dumping.  Federal  criteria  for  classifying  solid  waste  management  facilities  are  provided  in  40  CFR  257.  EPA 
cannot  approve  a  state  solid  waste  management  program  with  less  stringent  critena.  Solid  waste  management 
facilities  failing  to  satisfy  the  criteria  are  considered  open  dumps.  In  order  to  satisfy  these  criteria,  a  facility  or 
practice  (in  addition  to  other  environmental  considerations)  shall  not  contaminate  an  underground  dnnking  water 
source  beyond  the  solid  waste  boundary  or  beyond  an  alternative  boundary  established  by  the  state  or  in  court 
persuant  to  the  stipulations  of  40  CFR  257.3-4.  The  federal  criteria  define  contamination  as  an  exceedence  of  the 
MCLs  provided  in  the  National  Interim  Primary  Drinking  Water  Regulations  or  an  increase  in  concentration  of  any 
parameter  for  which  the  ambient  concentration  exceed  the  MCL. 

3  6.2  Hazardous  Waste 

EPA  has  issued  a  series  of  hazardous  waste  regulations  under  Subtitle  C  of  RCRA  (40  CFR  260  to  267  and  122  to 
124)  On  19  May  1980.  EPA  issued  a  comprehensive  set  of  standards  for  generators  and  transporters  of 
hazardous  waste  and  “interim  status"  standards  for  facilities  in  existence  on  19  November  1980,  that  treat,  store, 
or  dispose  of  hazardous  waste.  Such  facilities  were  allowed  to  operate  under  intenm  status  until  they  received  an 
RCRA  permit  Subsequently,  EPA  issued  standards  for  granting  RCRA  permits  to  treatment  and  storage  facilities. 
Standards  for  land  disposal  facilities  were  issued  on  26  July  1982 — virtually  completing  the  program  for 
controlling  hazardous  waste  under  RCRA 

The  standards  for  permitting  land  disposal  facilities  were  issued  after  a  wide  range  of  regulatory  options  were 
considered.  Over  a  penod  of  several  years,  EPA  proposed  two  different  sets  of  land  disposal  standards  and 
solicited  comments  on  va nous  issues.  On  13  February  1981,  EPA  issued  temporary  standards  for  new  land 
disposal  facilities.  The  26  July  regulations  replace  those  temporary  standards  except  for  Class  I  underground 
iniection  wells.  These  will  remain  subject  to  the  temporary  standards  until  final  standards  are  issued 

The  regulations  consist  pnmanly  of  two  complementary  sets  of  performance  standards: 

1 .  A  set  of  design  and  operating  standards  tailored  to  each  of  four  types  of  facilities 

2.  Ground-water  momtonng  and  response  regulations  applicable  to  all  land  disposal  facilities 
The  design  and  operating  standards  implement  a  liquids  management  strategy  that  has  two  goals 

1 .  Minimize  leachate  generated  at  the  facility 

2.  Remove  leachate  generated  to  minimize  its  chance  of  reaching  ground  water 
The  major  requirements  include 

1 .  Uner 

•  Requirement:  design  to  prevent  migration  of  waste  out  of  the  facility  dunng  its  active  life 

•  Applicability:  landfills,  surface  impoundments,  and  waste  piles 

2  Leachate  collection  and  removal 

•  Requirement  collect  and  remove  leachate  from  the  facility  and  ensure  that  leachate  depth  over  the  liner 
does  not  exceed  30  centimeters  (1  foot) 

•  Applicability  landfills  ana  waste  pnes 
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3  Run-on  and  runoff  control  systems 

•  Requirement  design  tc  control  flow  during  at  least  25-year  storm 

•  Applicability:  landfills,  waste  piles,  land  treatment 

4  Wind  dispersal  controls 

•  Requirement  cover  waste  or  otherwise  manage  unit  to  control  wind  dispersa1 

•  Applicability  landfills,  waste  piles,  ano  land  treatment  units  that  contain  particulate  matter 

5  Overtopping  controls 

•  Requirement:  prevent  overtopping  or  overfilling 

•  Applicability:  surface  impoundments 

6.  Disposal  unit  closure 

•  Requirement:  final  cover  (cap)  over  waste  unit  designed  to  minimize  infiltration  ol  precipitation 

•  Applicability,  landfills  and  surface  impoundments  (if  used  tor  disposal) 

7  Storage  unit  closure 

•  Requirement:  remove  waste  and  decontaminate 

•  Applicability:  surface  impoundments  used  tor  treatment  or  storage  and  waste  piles 

8  Postclosure  Care 

•  Maintain  effectiveness  of  final  cover 

•  Operate  leachate  collection  and  removal  system 

•  Maintain  ground-water  monitoring  system  (and  leak  detection  system  where  double  liner  is  used) 

•  Continue  30  years  after  closure 

The  goal  of  the  ground-water  monitonng  and  response  program  is  to  detect  and  correct  any  ground-water 
contamination.  There  are  four  main  elements: 

1 .  A  detection  monitoring  program  which  requires  the  permittee  to  install  a  system  lo  monitor  ground  water  in 
the  uppermost  aquifer  to  determine  if  a  leachate  plume  has  reached  the  edge  of  the  waste  management 
area 

2  A  ground-water  protection  standard  is  se:  when  a  hazardous  constituent  is  detected  The  standard 
specifies  concentration  limits,  compliance  point,  and  compliance  penod 

3  A  compliance  monitonng  program  determines  if  the  facility  is  complying  with  its  ground-water  protection 
standard 

4  Corrective  action  is  reauired  when  the  ground- water  protection  standard  is  violated  The  permittee  must 
either  remove  the  contamination  or  treat  it  in  place  to  restore  ground-water  quality 

Until  hazardous  waste  management  lacilities  are  issued  permits,  existing  facilities  will  continue  to  ooerate  under 
intenm  status  standards  Facilities  operating  under  interim  status  will  be  required  to  file  Pan  B  applications  for  final 
permits 

Under  Subtitle  C  of  RCRA.  ER*  approves  state  hazardous  waste  management  programs  in  two  phases  Phase  I 
authonzation  gives  states  the  nghi  to  control  transportation  and  generation  of  hazardous  wastes  within  their 
borders  and  to  regulate  existing  treatment,  storage,  and  disposal  facilities  Phase  I1  authorization  includes  the 
permitting  of  new  facilities 

3.7  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE,  COMPENSATION,  AND  LIABILITY  ACT 

This  statute  (CERCLA).  commonly  referred  to  as  Supertund.  authorizes  EPA  to  respono  to  releases  or  threatened 
releases  into  the  environment,  including  ground  waier  ot  any  hazardous  substance  which  may  present  an 
imminent  and  substantial  danger  to  public  health  The  act  provides  turds  for  emergency  action  and  has  cost 
recovery  provisions 
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CALIFORNIA 


Classification-Ground  water  is  included  in  the  definition  of  ‘Waters  of  the  State’  as  found  in  the  California  Wat 
Quality  Act.  Ground  water  has  been  included  in  beneficial  use  classes  developed  as  part  of  Basin  Manageme 
Programs  of  the  Water  Resources  Control  Board  and  the  Regional  Boards. 


Quality  Stands rde-The  general  policy  is  a  nondegradation  policy  to  protect  the  present  and  possible  future  us< 
of  ground  water  as  a  source  of  potable,  industrial,  and  agncultural  water  supply  Quality  standards  are  specific 
each  use  class  and  Basin  Program. 


Drinking  Water  Standards- The  California  Water  Resources  Control  Board  has  adopted  the  federal  pnmary  ar 
secondary  drinking  water  standards. 


Approprfatlons-There  are  no  state-wide  permit  requirements,  however,  see  Controlled  Use  Anas  below 


Controlled  Uaa  Area e-S«veral  ground-water  basins  are  being  managed  by  local  authorities  in  response  i 
special  legislative  acts  and  court  orders.  These  authorities  regulate  ground-water  withdrawals  within  the 
jurisdictions.  However,  these  areas  account  for  less  than  five  percent  of  all  ground-water  basins. 


Wall  Construction-Local  counties  may  adopt  well  construction  standards  and  require  dnliers  to  be  licenser 
Approximately  half  of  California^  58  counties  have  done  so. 


Underground  Injection  Contra  (-California  is  in  the  process  of  submitting  a  UlC  program  for  EPA  approval  Th 
Water  Resources  Control  Board  will  be  the  lead  agency  in  the  program.  Class  II  wells  will  be  regulated  by  the  C 
and  Gas  Division  of  the  Department  of  Conservation. 


Waste  Management  Faclltties-The  solid  and  hazardous  waste  management  programs  are  administered  by  th 
Solid  Waste  Management  Board.  The  Hazardous  waste  Management  Regulations  are  administered  by  th 
Department  of  Health  Services. 


Solid  Waste- The  California  Solid  Waste  Management  Regulations  require  a  ground-water  momtonn 
system  for  disposal  sites.  Monitoring  requirements  are  on  a  case-by-case  basis. 


Hazardous  Waste-Califomia  has  received  interim  status  authonzation  for  its  RCRA  Phase  I  program  and  i 
seeking  Phase  II  authority  Ground-water  monitoring  requirements  are  included  in  permit  conditions  and  ar 
generally  equivalent  to  EPA  requirements. 


Sols  Source  Aqulfera-The  Fresno  area  aquifer  has  been  designated  as  sole  source  by  EPA.  The  Scotts  Valle 
aquifer  is  under  consideration  by  EPA 


Geological  Surveys- 

Division  of  Mines  and  Geology 
Department  of  Conservation 
1416  Ninth  St. 

Sacramento.  CA  95814 
916-445-1923 
State  Geologist: 

Dr  James  F  Davis 


Water  Resources  Division 
U.S-  Geological  Survey 
Federal  Bldg.,  Room  W-2235 
2800  Cottage  Way 
Sacramento.  CA  95825 
916-484-4606 
Distnct  Chief; 

T.J  Durbin 


Reference  »- 

California  Water  Quality  Act 
(California  Water  Code.  Div  7,  Ch.  482) 


California  Solid  Waste  Management  Regulations 
(California  Admin  Code,  Title  14,  Div.  7,  Ch.  1-5 
and  9) 


California  Hazardous  Waste  Management 
Regulations 

(Caiilomia  Admin.  Code.  Title  22.  Div  4.  Ch  30) 


Contacta- 

Ms.  Helen  Joyce  Peters 
Department  ot  Water  Resources 
P.0  Box  388 
Sacramento,  CA  95802 
916-445-2182 


Mr  Evan  Nossoff 

Water  Resources  Control  Board 

PO  Box  100 

Sacramento,  CA  95801 

916-322-8353 


Revisions  provided  by  Ms.  Helen  Joyce  Peters  in  a  letter  received  7?  Apnl  1983 


CALIFORNIA 


Parameter 
(mg/I  unless  noted) 


Drinking  Water  Standard* 
Federal  State 


Monitoring  Requirements 


Solid  Hazardous 

Quality  Standards  Waste  Waste 


Arsenic 

0.05 

0.05 

Barium 

1.0 

1.0 

Cadmium 

0.010 

0.010 

Chromium 

0.05 

0.05 

Lead 

0.05 

0.05 

Mercury 

0.002 

0.002 

Selenium 

0.01 

0.01 

Silver 

0.05 

0.05 

Fluoride 

1.4-2  4 

1. 4-2.4 

Nitrate  (as  N) 

10.0 

10.0 

Endnn 

0.0002 

0.0002 

Lindane 

0.004 

0.004 

Methoxychlor 

0.1 

0.1 

Toxaphene 

0.005 

0.005 

2,4-D 

0.1 

0.1 

2.4,5-TP  Silvex 

0.01 

0.01 

Trihalomethanes 

0.1 

0.1 

Turbidity  (TU) 

1.0 

1.0 

Colitorm  bacteria  — 
membrane  filter 

test  (#/i00  ml) 

1.0 

1.0 

Gross  alpha  (pCi/l) 

15.0 

15.0 

Combined  Radium  226 

and  Radium  228 

5.0 

5.0 

Beta  and  photon 
particle  activity 

(mremyr) 

4.0 

4.0 

Sodium 

M 

M 

Chlonde 

250.0 

250.0 

Color  (units) 

15.0 

15.0 

Copper 

1.0 

1.0 

Corrosivity 

Noncorrosive 

Noncorrosive 

Foaming  agents 

0.5 

0.5 

Iron 

0.3 

0.3 

Manganese 

0.05 

0.05 

Odor  (threshold  no  ) 

3.0 

30 

pH  (units) 

65-6.5 

65-6.5 

Sulfate 

250.0 

250.0 

Total  dissolved  solids 

500.0 

500.0 

Zinc 

5.0 

5.0 

Phenols 

Specific  conductance 

Total  organic  carbon 

Total  organic  halogen 

Note  ’M'  denotes  monitoring  requirement  See  Section  4  3 
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ENVIRONMENTAL  PROTECTION  AGENCY  NATIONAL 
INTERIM  PRIMARY  DRINKING  WATER  REGULATIONS 

(40  CFR  141;  40  FR  59565,  December  24,  1975;  Amended  by  41  FR  28402,  July 
9,  1976;  44  FR  68641,  November  29,  1979;  Corrected  by  45  FR  15542,  March  II, 
1980;  45  FR  57342,  August  27,  1980) 


Title  40 — Protection  of  Environment 
CHAPTER  I— ENVIRONMENTAL 
PROTECTION  AGENCY 

SI  BCHAPTER  D-WATER  PROGRAMS 

PART  141-NATIONAL  INTERIM 
PRIMARY  DRINKING  WATER 
REGULATIONS 


Subpart  A — General 

Sec. 

141.1  Applicability. 

141.2  Definitions. 

141.3  Coverage. 

141.4  Variances  and  exemption*. 

141.5  Siting  requirements. 

141.6  Effective  dales. 


Subpart  B— Maximum  Contaminant  Levels 
141.11  Maximum  contaminant  levels  for  in¬ 
organic  chemicals. 

14  1.12  Maxirpum  contaminant  levels  for 

organic  chemicals 

141.73  Maximum  contaminant  levels  for 

turbidity 

141.14  Maximum  microbiological  contami¬ 

nant  levels 

141.15  Maximum  contaminant  levels  for 

radium  226.  radium  228  and  eross 

alpha  particle  radioactivity  in  com 
mumty  water  systems. 

141.16  Maximum  contaminant  levels  for  beta 

particle  and  photon  radioactivity 
from  man  made  radionuclides  in 
community  water  systems 


Subpart  C — Monitoring  and  Analytical 
Requirements 

141.21  Microbiological  contaminant  sampling 
and  analytical  requirements. 

I4J.22  Turbidity  sampling  and  analytical 
requirements 

141.23  Inorganic  chemical  sampling  and 
analytical  requnemtnls. 

141  24  Organic  chemicals  other  than  total  tri- 
halomr thanes,  sampling  and  analyti¬ 
cal  requirements 

141.25  Analytical  Methods  for  Radioactivity. 

141.26  Monitoring  Frequency  for  Radioac¬ 

tivity  in  Community  Water  Systems. 

141.27  Alternative  analytical  techniques. 

141.28  Approved  laboratories. 

141.29  Monitoring  of  consecutive  public  water 

systems. 


Subpart  D  —  Reporting  Public  Notification, 
and  Record-kreping 

141.31  Reportinc  requirements 

141.32  Public  notification  of  variances,  ex¬ 

emptions.  and  non-compliance  with 
regulations 

141  33  Record  maintenance 


Subpart  E  — Sprc  ial  Monitoring  Regulations 
for  Organic  Chemicals 

141. 40  Special  rm.nitorinc  for  organic  chemi¬ 
cal*. 

Authority:  Sec*.  1412.  1414.  1445.  and  1450 
of  the  Public  Health  Service  Act.  88  Stat.  1660 
142  U  S  C.  300*  1.  300c- 3.  300j-4.  and  300j-9l. 

Subpart  A — General 

§141.1  Applicability. 

This  part  establishes  primary  drinking 
water  regulations  pursuant  to  section 
1412  of  the  Public  Health  Service  Act.  &s 
amended  by  the  Safe  Drinking  Water 
Act  (Pub.  L.  93-523)  ;  and  related  pecula¬ 
tions  applicable  to  public  water  systems 

§  141.2  Definition*. 

As  used  in  this  part,  the  term: 

(a)  “Act"  means  tne  Public  Health 
Service  Act.  as  amended  by  the  Safe 
Drinking  Water  Act.  Pub.  L  93-523. 

<b>  "Contaminant  '  means  anj  phjrl- 
cal.  chemical,  biological,  or  radiological 
substance  or  matter  in  water. 

(c>  "Maximum  contaminant  level” 
means  the  maximum  perrmtsiblc  level  ot 
a  contaminant  in  water  which  is  de¬ 
livered  to  the  free  flowing  outlet  of  the 
ultimate  user  of  a  public  water  system, 
except  in  the  case  of  turbidity  where  the 
maximum  permissible  level  is  measured 
at  the  point  of  entry  to  the  distribution 
system.  Contaminants  added  to  the  water 
under  circumstances  controlled  by  the 
user,  except  those  resulting  from  corro¬ 
sion  of  piping  and  plumbing  caused  by 
water  Quality,  are  excluded  from  this 
definition. 

<d>  “Person”  means  an  individual, 
corporation,  company,  association,  part¬ 
nership.  State,  municipality,  or  Federal 
agency. 

(e)  “Public  water  system”  means  a 
system  for  the  provision  to  the  public 
of  piped  water  for  human  consumption, 
if  such  system  has  at  least  fifteen  service 
connections  or  regularly  serves  an  aver¬ 
age  of  at  least  twenty-five  individuals 
daily  at  least  60  days  out  of  the  year. 
Such  term  includes  <1>  any  collection, 
treatment,  storage,  and  distribution  fa¬ 
cilities  under  control  of  the  operator  of 
such  system  and  used  primarily  In  con¬ 
nection  with  such  system,  and  t2>  any 
collection  or  pretreatment  storage  facili¬ 
ties  not  under  such  control  which  are 
used  primarily  in  connection  with  such 
iv.-tcin.  A  public  water  system  is  Cither 


a  “community  water  system”  tr  a  * 
community  water  system  " 

<i»  "Community  water  system"  n 
a  public  water  system  which  «erv 
least  15  service  connections  used  by  ; 
round  residents  or  regularly  serve 
least  25  year-round  residents 

tii)  "Non-community  watti  sys 
means  &  public  water  system  that  i 
a  community  water  system. 

if)  "Sanitary  survey"  means  ar 
site  review  of  the  water  source,  f 
ties,  equipment,  operation  and  ma 
nance  of  a  public  water  system  fo 
purpose  of  evaluating  the  adequa. 
such  source,  facilities,  equipment 
eration  and  maintenance  for  prodi 
and  distributing  safe  drinking  waU 

<gi  "Standard  sample”  means 
aliquot  of  hnished  drinking  w«tvr  If 
examined  for  the  presence  o!  coh 
bacteria. 

thi  'State”  means  the  o 

Stale  government  which  has  jur 
tion  over  public  water  systems  D 
any  penod  when  a  State  do./  not 
primary  enforcement  re  jons. 
pursuant  to  Section  1413  o'  hie  Ac: 
term  "State”  means  the  FUv.onal 
ministrator.  U.S.  Fr.vh onmcr.Ul  Pr 
lion  Agency. 

<i>  "Supplier  of  water”  mrans 
person  who  owns  or  operates  a  r 
water  system. 

(j)  “Dose  equivalent"  meant  the  j 
uct  of  the  absorbed  dose  from  ion 
radiation  and  such  factors  as  accour 
differences  in  biological  effectiveness 
to  the  type  of  radiation  and  its  dt«t 
lion  in  the  body  as  specifitd  hv  th- 
tcrnational  Commission  on  R.-holv 
Units  and  Measurt  mtnis  (JCKU) 

(k)  "Rem”  means  the  unit  of 
equivalent  from  ionizing  radiation  tc 
total  body  or  any  internal  organ  or  o 
system.  A  ‘’millirem  (mrem)'  is  1 
of  a  rem. 

(l)  "Picocurie  (pCi)"  meanv  that  q 
tity  of  radioactive  material  produ 
2.22  nuclear  transformations  pi  r  min 

(m)  “Gross  alpha  particle  actix 
means  the  total  radioactiv  it>  due 
alpha  particle  emission  ««•  tnftrrt-d  f 
measurements  on  a  dry  sample 

(n)  “Man  made  beta  particle  and  ; 
ton  emitters”  means  all  r^'Iii.nui  ! 
emitting  beta  particles  and  or  phot 
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FEDERAL  REGULATIONS 


li«trd  in  Maiimum  Permis-iblr  BimK 
Ilurdrn*  and  Maximum  Permi**iblf  Con 
centration  of  Radionuclides  in  Ait  or 
Water  for  Occupational  Exposure.  N'llS 
Handbook  69.  rnrpl  the  daughter  prod- 
urU  of  thorium-232,  uranium  235  and 
uranium-238. 

(o)  “Groat  beta  particle  activity" 
meant  the  total  radioactivity  due  to  beta 
particle  emittion  at  inferred  from  meas- 
urementa  on  a  dry  tample. 

(41  FR  28402.  July  9.  19761 
1141.2  (pHt)  added  by  44  FR  68641. 
November  29.  1979] 

(p)  “Halogen"  means  one  of  the  chem¬ 
ical  elements  chlorine,  bromine  or  iodine. 

(q)  “Trihalomethane"  (THM)  means 
one  of  the  family  of  organic  compounds, 
named  as  derivatives  of  methane, 
wherein  three  of  the  four  hydrogen 
atom*  in  methane  are  each  substituted 
by  a  halogen  atom  in  the  molecular 
structure. 

(r)  “Total  trihalomethanes"  (TTHM] 
means  the  sum  of  the  concentration  in 
milligrams  per  liter  of  the 
trihalomethane  compounds 
(trichloromethane  [chloroform], 
dibromochloromethane. 
bromodichloromelhane  and 
tribromomethane  [bromoform]).  rounded 
to  two  significant  figures. 

(s)  "Maximum  Total  Trihalomethane 
Potential  (M  IP)"  means  the  maximum 
concentration  of  total  trihalomethanes 
produced  in  a  given  water  containing  a 
disinfectant  residual  after  7  days  at  a 
temperature  of  25*  C  or  above. 

(t)  "Disinfectant"  means  any  oxidant, 
including  but  not  limited  to  chlorine, 
chlorine  dioxide,  chloramines,  and 
ozone  added  to  water  in  any  part  of  the 
treatment  or  distribution  process,  that  is 
intended  to  kill  or  inactivate  pathogenic 
microorganisms. 

S  141J  Coverage. 

This  part  shall  apply  to  each  public 
water  system,  unless  the  public  water 
system  meets  all  of  the  following  condi¬ 
tions: 

(a)  Consists  only  of  dL'tribution  and 
stoiape  facilities  (and  does  not  have  any 
collection  and  treatment  facilities); 

<b>  Obtains  aU  of  Its  water  from,  but 
is  not  owned  or  operated  by.  a  public  wa¬ 
ter  system  to  which  such  regulations 
apply: 

•  c)  Docs  not  sell  water  to  any  person; 
and 

<d>  Is  not  a  carrier  which  convex: 
p.tssengers  In  Interstate  commerce 

§  141.4  Variance*  and  exemptions. 

Variances  or  exemptions  from  certain 
provisions  of  these  regulations  may  be 
granted  pursuant  to  Sections  1415  and 
1416  of  the  Act  by  the  entity  with  pri¬ 
mary  enforcement  responsibility.  Provi- 
•  lons  under  Part  142,  National  Interim 
Primary  Drinking  U'afer  Regulations 
Implementation — subpart  E  (Variances) 


anil  Mihpnrl  F  t  Exemptions) —  apply 
while  I  I ‘A  )i:is  primary  enforcement 
rt.-iMin  .llilllty. 

I  141.5  Siting  ri-«|iiirm»i-nt». 

Before  n  i>crsnn  may  enter  Into  a  fl- 
n.iiiclul  commitment  for  or  initiate  con¬ 
struction  of  a  new  public  water  system 
or  increase  Ute  capacity  of  an  existing 
public  water  system,  he  snail  notify  the 
State,  and.  to  Uic  extent  practicable, 
avoid  locating  part  or  all  of  the  new  or 
expanded  facility  at  a  site  which: 

'a)  Is  subject  to  a  significant  rUk 
flora  earthquakes,  floods,  fires  or  other 
disasters  which  could  cause  a  breakdown 
of  the  public  water  system  or  a  portion 
thereof:  or 

<b>  Except  for  intake  structures,  is 
within  Che  floodplnin  of  a  100-year  flood 
or  is  loxvcr  than  nny  recorded  high  tide 
where  appropriate  records  exist. 

The  U.S.  Environmental  Protection 
Agency  will  not  seek  to  override  land  use 
decisions  affecting  public  water  systems 
siting  which  are  made  at  the  State  or  lo¬ 
cal  government  levels. 


$141.6  Effective  dates. 

1 141.6  revised  bv  44  FR  68641.  November  29. 
1979| 

(a)  Except  as  provided  in  paragraph 

(b)  of  this  section,  the  regulations  set 
forth  in  this  part  shall  take  effect  on 
June  24. 1977. 

(b)  The  regulations  for  total 
trihalomethanes  set  forth  in  §  141.12(c) 
shall  take  effect  2  years  after  the  dale  of 
promulgation  of  these  regulations  for 
community  water  systems  serving  75.000 
or  more  individuals,  and  4  years  after 
the  date  of  promulgation  for 
communities  serving  10.000  to  74.999 
Individuals. 

(c)  The  regulations  set  forth  in  141.11 

(a),  (c)  and  (d);  141.14(a)(1); 

141.14(b)(1)(c);  141.14(b)(2)(f);  141.14(d); 
141.21  (a),  (c)  and  (I);  141.22  (a)  and  (e); 
141.23  (a)(3)  and  (a)(4);  141.23(f); 
141.24(a)(3):  141.24  (e)  and  (f);  141.25(e); 
141.27(a):  141.28  (a)  and  fb);  141.31  (a), 

(c) .  (d)  and  (e);  141.32(b)(3);  and 
141.32(d)  shall  take  effect  immediately 
upon  promulgation. 

(d)  The  regulations  set  forth  in  141.41 
shall  take  effect  18  months  from  the  date 
of  promulgation.  Suppliers  must 
complete  the  first  round  of  sampling  end 
reporting  within  12  months  following  the 
effective  date. 

(e)  The  regulations  set  forth  in  141.42 
shall  take  effect  18  months  from  the  date 
of  promulgation.  All  requirements  in 
141.42  must  be  completed  within  12 
months  following  the  effective  date. 

(141.6  <c)-(e)  added  by  45  FR  57342. 
August  27.  1980  ] 


Subpart  B — Maximum  Contaminant  levels 

!  111.11  Max  iimim  nmlxtninml  lr* cl- 
Tor  inorganic  chemicals. 

(a)  The  MCL  for  nitrate  Is  applicable 
to  both  community  water  system*  and 
non-community  water  systems  except  as 
provided  by  In  paragraph  (d).  The  level* 
for  the  other  organic  chemicals  apply 
only  to  community  water  systems. 
Compliance  with  MCL*  for  inorganic 
chemical*  fa  calculated  pursuant  to 

I  141.23. 

(141.111a)  amended  by  45  FR  57342. 
August  27.  1980) 

(b)  The  following  are  the  maximum 
contaminant  levels  for  inorganic  chemi¬ 
cals  other  than  fluoride : 

Level. 

milligrams 


Contaminant  per  liter 

Arsenic  ... _ _ _  0.  OS 

Barium _ _ _ . _  j 

Cadmium _ _ _  0  Oio 

Chromium _  0. 05 

Usd  _ o  os 

Mercury  _ 0  qqj 

Nitrate  (at  N) .  10. 

Selenium  _  O  01 

Silver - ... _  0.05 


<c)  When  the  annual  average  of  the 
maximum  dally  air  temperatures  for  the 
location  in  which  the  community  water 
system  Is  situated  is  the  following,  the 
maximum  contaminant  levels  for  fluoride 
arc: 


T.  .r.|«-uiiiii'  Lrtrl. 

U.-VII*-*  lKhrr('il,|U.  mtlljrrjrTri 

1jIm.iiIi.ii  pc.  Ill vr 


-**  *  i-'J  I-  lux' .  l.'.O  ..nil  lx  li.v  *  4 

53  V  u*  s*  3  .  I.M  io  14  C..  -I  ■■ 

•  lo  ra  *  .  14  7  n,  17  6  -  n 

U  •>  lo  Tuf. . 17  7  f o  71  4 .  i  « 

'(* :  >o  :  ■  . .’i to  .a,  3 .  io 

7-  }  u,  •,«. a  3  n,  ».u .  .  i  4 


(c)  Fluoride  at  oplimum  levels  in 
drinking  water  has  been  shown  to  have 
beneficial  effects  in  reducing  the 
occurrence  of  tooth  decay. 

1141.11  tc)  amended  by  45  FR  57342 
August  27.  1980) 

(d)  At  the  discretion  of  the  State, 
nitrate  levels  not  to  exceed  20  mg/I  may 
be  allowed  in  a  non-community  water 
system  if  the  supplier  of  water 
demonstrates  to  the  satisfaction  of  the 
State  that; 

(1)  Such  water  will  not  be  available  to 
children  under  8  months  of  age;  and 

(2)  There  will  be  continuous  posting  of 
the  fact  that  nitrate  levels  exceed  10 
mg/I  and  the  potential  health  effects  of 
exposure;  and 

(3)  Local  and  State  public  health 
authorities  will  be  notified  annually  of 
nitrate  levels  that  exceed  10  mg/1:  and 

(4)  No  adverse  health  effects  6ball 
result. 

1141.11  (dl  added  b>  43  FR  57342  Auvum 
27.  19S0J 
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{  141.12  Maximum  contaminant  levels  for 
J  organic  chemicals. 

I  111  12  revised  bv  44  Kit  68MI  N^w  hiIh  i  2« 
197V| 

The  following  are  the  maximum 
contaminant  levels  for  organic 
chemicals.  The  maximum  contaminant 
levels_for  organic  chemicals  in 
tparigraphs  (a)  and  (6)  of  this  section 
apply  toylTcommunity  water  systcmC 
Compliance  with  the  maximum 
contaminant  levels  in  paragraphs  (a) 
and  (b)  is  calculated  pursuant  to 
t  141.24.  The  maximum  comlaminant 
level  for  total  trihalomethanes  in 
paragraph  (c]  of  this  section  applies  only 
.To  community  water  systems  which 
serve  a  population  of  10.000  or  more' 
individuals  and  which  add  a 
disinfectant  (oxidant)  to  the  water  in 
any  part  of  the  drinking  water  treatment 
process.  Compliance  with  the  maximum 
contaminant  level  for  total 
trihalomethanes  is  calculated  pursuant 
to  {  141.30. 


tcriiitnrri  by  n  monthly  nvrrnrr  pursuant 
to  |  141.27.  except  Unit  five  nr  fewer 
turbidity  unit-,  may  be  iillowed  If  the 
supplier  of  wot -r  ran  tlnnnnsliutc  to  the 
fctLnU-  Unit  tlir  hli.'hrr  tnibldlty  docs  not 
do  nny  of  tin-  following:' 

ft)  Interfere  with  disinfection; 

(21  I  *i  event  inalnleniincc  of  nn  eflcc- 
tlve  disinfectant  npent  throughout  Uic 
dLstrlbuttnn  system;  or 

(3)  Interfere  with  niicroblolocicol 
dctcrnitniittons. 

(bl  Five  turbidity  units  bused  on  an 
average  for  two  consecutive  days  pursu¬ 
ant  to  {  141.22. 

S  141.14  f  Mi.  ximiim  microbiological  con- 
^amlmiitl  level*. 

The  maximum  contaminant  levels  for 
collform  bacteria,  applicable  to  com¬ 
munity  water  systems  and  non-com¬ 
munity  water  systems,  are  as  follows: 

(a)  When  the  membrane  filter  tech¬ 
nique  pursuant  to  I  141.21(a)  is  used, 
the  number  of  collform  bacteria  shall 
not  exceed  any  of  the  following; 

1141.14(a)(1)  revised  by  45  FR  57342. 
Aueusl  27.  1 5480) 


Lrtrl. 
milligrams 
per  liter 

(a)  Chlorinated  hydrocarbons: 

Endrm  (1.2.3.4.10.  10-heiachloro- 
6.7-epoxy- 1.4.  4a.5.6.7.8.8a-ocia 

hydro-1.4-endo.  endo  5.8-dimeih- 
ano  naphthalene). 

Lindane  (1.2.3.4.5.6-hexachloror> 
clohexane.  camma  isomer). 
Methoxx  chlor  (1.1.1-Trichloro  2.  2- 
bis  |p  methow  phenx  J|  ethanei 
Toxaphene  iC\.H„C!,Tcchnical 
chlorinated  camphene.  67-69  per 
cent  chlorine i 


(1)  One  per  100  milliliters  as  the 
arithmetic  mean  of  all  sample* 
examined  per  compliance  period 
pursuant  lo  §  141.21(b)  or  (c).  except 
al  the  primacy  Agency’*  discretion 
if B  systems  required  lo  take  10  or  fewer 

samples  per  month  may  be  authorized  to 
ij  exclude  one  positive  routine  sample  per 
n  o.l  month  from  the  monthly  calculation  if: 

as  approved  on  a  case-by-case  basis 
*r  '-J>k  '*’*  ®la!e  determines  and  indicates  in 
writing  to  the  public  water  system  that 
no  unreasonable  risk  to  health  exisled 
under  the  conditions  of  this 


<b)  Chlorophenoxx &. 

2.4  D.  (2.4 - Dirhiorophenoix  acetic 

•ctd). 

2.4.5-TP  Silxex  12.4.5  Trtchloro- 
phenoxx  propionic  acid). 


modification.  This  determination  should 
)>a5ed  upon  a  number  of  factors  not 
o  0,”  limited  to  the  following:  (A)  the  system 
/Pffk  provided  and  had  maintained  an  active 
disinfectant  residua)  in  the  distribution 


(c)  Total  trihalomethanes  (the  sum  of 
the  concentrations  of  bromodiehioro- 
methane.  dibromochloromethane.  tri- 
bromomethane  (bromoforml  and  t  ri- 
chloromethane  Ichloroform)  0  10  me  1 

1141  12ic i  added  bv  14  KR  CBf» 4 1 .  November 
2S  J  5*7  9 1 


S  141.13  Maximum  contaminant  levcla 
for  turbidity.  . 

The  maximum  contaminant  levels  fot 
turbidity  are  applicable  lo  both  commu¬ 
nity  water  systems  and  non-community 
water  systems  using  surface  water 
sources  In  whole  or  In  part.  The  maxi¬ 
mum  contaminant  levels  for  turbidjty 
In  drinking  water,  measured  at  a  repre¬ 
sentative  entry  puinusi  to  the  distribu¬ 
tion  system,  are 

(a)  One  turbidity  unit  (TU),  as  de¬ 


system,  (B)  the  potential  for 
contaminalion  as  indicated  by  ■ 
sanitary  survey,  and  (C)  the  history  of 
the  water  quality  at  the  public  water 
system  (e  g.  MCL  or  monitoring 
violations):  (ii)  the  supplier  initiates  a 
check  sample  on  each  of  two 
consecutive  days  From  the  same 
sampling  point  within  24  hours  after 
notification  that  the  routine  sample  i* 
positive,  and  each  of  these  check 
samples  is  negative;  and  (iii)  the  original 
positive  routine  sample  is  reported  and 
recorded  by  the  supplier  pursuant  «o 
S  141.31(a)  and  l  141.33(a).  The  supplier 
shall  report  to  the  State  its  compliance 
with  the  conditions  specified  in  this 
paragraph  a iSd  a  summary  of  the 
corrective  action  taken  to  resolve  the 
prior  positive  sample  result.  If  a  positive 
routine  sample  is  not  used  for  the 
monthly  calculation,  another  routine 


somplc  must  be  analyzed  for  compliance 
purposes.  This  provision  may  be  used 
only  once  during  two  consecutive 
compliance  periods. 

(2)  Four  per  too  milliliters  In  mor 
tlmn  one  sample  when  less  than  20  ar 
examined  per  month;  or 

(3)  Four  per  100  milliliters  tn  mor 
than  five  percent  of  the  samples  whe: 
20  or  more  are  examined  per  month. 

(b)(1)  When  the  fermentation  tub 
method  and  10  milliliter  standard  por 
tlons  pursuant  to  |  141.21(a)  are  used 
collform  bacteria  shall  not  be  present  li 
any  of  the  following: 

1 1 41 . 1 4tb)tl  )i i)  revived  bv  45  KR  5734'* 
Ausu-t  27.  I980| 

(i)  More  than  10  percent  of  the 
portions  (tubes)  in  any  one  month 
pursuant  to  {  141.21  (b)  or  (c)  except 
lhat.  at  the  State’*  discretion,  system* 
required  to  take  10  or  fewer  samples  per 
month  may  be  authorized  to  exclude  one 
positive  routine  sample  resulting  in  one 
or  more  positive  tubes  per  month  from 
the  monthly  calculation  if:  (A)  a* 
approved  on  a  case-by-case  basis  the 
State  determines  and  indicates  is 
writing  to  the  public  water  system  that 
no  unreasonable  risk  to  health  existed 
under  the  conditions  of  this 
modification.  This  determination  should 
be  based  upon  a  number  of  factors  not 
limited  to  the  following:  (f)  the  system 
provided  and  had  maintained  an  active 
disinfectant  residual  in  the  distribution 
system.  [2]  the  potential  for 
contamination  as  indicated  by  a 
sanitary  survey,  and  (J)  the  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
violations);  (B)  the  supplier  initiates  a 
check  sample  on  each  of  two 
consecutive  days  from  the  sampling 
point  within  24  hours  after  notification 
that  the  routine  sample  is  positive,  and 
each  of  these  check  samples  is  negative: 
and  (C)  the  original  positive  routine 
sample  Is  reported  and  recorded  by  the 
supplier  puriuant  to  |  141.31(a)  and 
i  141.33(a).  The  supplier  shall  report  lo 
the  State  its  compliance  with  the 
conditions  specified  in  this  paragraph 
and  report  the  action  taken  to  resolve 
the  pnor  positive  sample  result  If  a 
positive  routine  sample  is  not  used  for 
the  monthly  calculation,  another  routine 
sample  must  be  analyzed  for  compliance 
purposes.  This  provision  may  be  used 
only  once  during  two  consecutive 
compliance  periods. 

(It)  three  or  more  portions  In  more 
than  one  sample  when  less  than  20  sam¬ 
ples  are  examined  per  month;  or 

(iit)  three  or  more  portions  In  moie 
than  five  percent  of  the  samples  when 
20  or  more  samples  are  examined  per 
month. 

(2)  When  the  fermentation  tube 
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(PM.  1423-31 

Water  Quality  Criteria  Document*; 
AwaUeMUty 

AOiucr.  Environmental  Protection 
Agency. 

action;  Notice  of  Water  Quality  Criteria 
Document*.  _ _ 

summary;  EPA  announces  the 
availability  and  provides  summaries  of 
water  quality  criteria  documents  for  64 
toxic  pollutants  or  pollutant  categories. 
These  criteria  are  published  pursuant  to 
section  304(a)(1)  of  the  Clean  Water  Act 
AVAHJLanmr  op  oocumsnts: 

Summaries  of  both  aquatic-based  and 
health-based  criteria  from  the 
documents  are  published  below.  Copies 
of  the  complete  documents  for 
individual  pollutants  may  be  obtained 
from  the  National  Technical  Information 
Service  (NT1S),  3285  Port  Royal  Road. 
Springfield.  VA  22181.  (703-487-1650).  A 
list  of  the  NTIS  publication  order 
numbers  for  all  84  criteria  documenta  is 
published  below.  These  documents  are 
also  available  for  public  inspection  and 
copying  during  normal  business  hours 
at  Public  Information  Reference  Unit 
U.S.  Environmental  Protection  Agency. 
Room  2404  (rear).  401  M  St,  SW, 
Washington.  D.C.  20460.  As  provided  in 
40  CFR  Part  2.  a  reasonable  fee  may  be 
charged  for  copying  services.  Copies  of 
these  documents  are  also  available  for 
review  in  the  EPA  Regional  Office 

libraries.  _ _ 

j£T>0|U£fcoz  tn«>  doeomenla  aretroi 


■(taikhlejmyt  forEP/r jrfTfr*  H* 
be  row  nequesta  sent  to  that  office  will 
be  forwarded  to  NTIS  or  returned  to  the 
sender. 

1.  Acenaphthene.  PB81-117289. 

2.  Acrolein.  PB81-117277. 

3.  Acrylonitrile.  PB81-117283. 

4.  Aldrin/Dieldrin.  PB81-117301. 

5.  Antimony.  PB81-117319. 

6  Arsenic.  PB81-U7327. 

7.  Asbestos.  PB81-117335. 

8.  Benzene.  P381-1 17293. 

9.  Benztame.  PB81-117343. 

10.  Beryllium.  PB81-117350. 

11.  Cadmium.  PB81-U7388. 

12.  Carbon  Tetrachloride.  PB61- 
117376 

13.  Chlordane.  PB81-117384. 

14.  Chlorinated  benzenes.  PB81- 
117392. 

15.  Chlorinated  ethanes.  PB61-117400. 
16  Chloroalkyl  ethers.  P3S1-117416 
17.  Chlonnated  naphthalene,  PB81- 

117428. 

16  Chlonnated  phenols.  PB81-117434. 

19.  Chloroform.  PE81-117442. 

20.  2-chioropher.ol.  PB81-117459. 


21.  Chromium.  PB81-117487. 

22.  Coppar.  PB81-117476 

23.  Cyanldaa.  PB81-U7483. 

24.  DDT.  PB81-117481. 

23.  Dichlorobenzenes.  PB01-U7309. 

28.  Dichlorobenzidine.  PB81-117517. 
27.  Dichlorocthy lanes.  PB 81-11 7323. 

26  2.4-dlchlorophenoL  PB81-117533. 

29.  Diphloropropenet/propenes.  PB81- 
117541. 

30.  64-dimethylphenoi.  PB81-117SS6 

31.  Dinitrotoluene,  PB81-117566 

32.  Diphenylhydrazine.  PB81-117731. 

33.  Endosulfan.  PB81-117374. 

34.  Endrin.  PB81-117S82. 

36  Ethylbenzene,  PB81-117596 
36  Fluorantbane.  PB81-117806 
37.  Haloethan,  PB81-117616 
36  Hal ome  thanes,  PB81 -117824. 

36  Heptachlor.  PB81-117832. 

40.  Hexachlorobuta  diene.  PB81- 
117846 

41.  Hexachlorocydohexane.  PB81- 
117657. 

42.  Haxachlorocyclopentadiene.  PB81- 
117863. 

43.  laophorone.  PB81-117673. 

44.  Lead.  PB81-1 17881. 

43.  Mercury.  PB81-117699. 

46.  Naphthalene.  PB81-U7707. 

47.  Nickel  PB81-11771S. 

46  Nitrobenzene.  PB81-1 17723. 

49.  Nitrophenola,  PB81-117749. 

50.  Nitroaamines.  PB81-1177S6 

31.  Pentachlorophenol  PB81-1 17764. 

52.  PhenoL  PB81-117772. 

36  Phthelete  esters.  PB 81-1177 80. 

54.  Polychlorinated  biphenyls  (PCBs). 
PB81-117798. 

53.  Polynuclear  aromatic 
hydrocarbons.  PB81-1178C6. 

56.  Selenium.  PB81-117814. 

57.  Silver.  PB81-117822. 

56  Tetrachloroethylene.  PB81-117830. 
59.  Thallium.  PB81-117848. 

66  Toluene.  PB81-117S55. 

81.  Toxaphene.  PB81-117863. 

66  Trichloroethylene.  PB81-1178TL 
86  Vinyl  chloride.  PB81-117889. 

84.  Zinc.  PB81-117897. 

PON  FURTM8R  INFORMATION  CONTACT; 

Dr.  Frank  Gostomski.  Critena  end 
Standards  Division  (WH-585),  United 
States  Environmental  Protection 


8UFFUM8NTARY  information: 
Background 

Pursuant  to  section  304(a)(1)  of  ihe 
Clean  Water  Act  33  U.S.C  1314(a)(1). 
EPA  is  required  to  periodically  review 
and  publish  criteria  for  wster  quality 
accurately  reflecting  the  latest  scientific 
knowledge: 

(A1  on  the  kind  end  extent  of  all 
identifiable  eifecti  on  neaith  end  welfare 
including  but  cot  limited  to.  plankton,  fish. 


shellfish,  wildlife,  plant  Ufa.  shoreline*, 
beaches,  esthetics.  and  recreation  which  may 
be  expected  from  the  presence  •/  pollutants 
in  any  body  of  water.  Including  ground  water. 
(B)  on  the  concentration  and  dispersal  of 
pollutants,  or  their  byproduct*  through 
biological,  physical,  and  chemical  processes, 
and  (C)  on  the  effects  of  pollutants  on 
biological  community  diversity,  productivity, 
and  stability,  including  Information  on  the 
factors  affecting  rates  of  eutrophication  sod 
rates  of  organic  and  inorganic  sedimentation 
for  varying  types  of  receiving  waters. 

EPA  ia  today  announcing  the 
availability  of  criteria  documents  for  84 
of  the  63  pollutants  designated  as  toxic 
under  section  307(a)(1)  of  the  Act  The 
document  on  TCDD  (Dioxin)  will  be 
published  within  the  next  month  after 
review  of  recent  studies.  Criteria  for  the 
section  307(e)(1)  toxic  pollutants  being 
published  today  will  replace  the  criteria 
for  thoae  same  pollutants  found  In  the 
EPA  publication.  Quality  Criteria  for 
Water,  (the  "Red  Book.”)  Criteria  for  all 
other  pollutants  and  water  constituents 
found  in  the  “Red  Book"  remain  valid. 
Tha  criteria  published  today  have  been 
derived  using  revised  methodologies  for 
determining  pollutant  concentrations 
that  will,  when  not  exceeded, 
reasonably  protect  human  health  and 
aquatic  life.  Draft  criteria  documents 
were  made  available  for  public 
comment  (44  FR  15926  March  15. 1979. 

4-t  FR  43660,  July  25.  1979.  44  FR  56628. 
October  1.  1979).  These  final  criteria 
have  been  derived  after  consideration  rt‘ 
all  comments  received. 

These  criteria  documents  are  also 
issued  in  satisfaction  of  the  Settlement 
Agreement  in  Mature/  Resources 
Defense  Council,  et  oi.  v.  Train.  8  E-S  C. 
2120  (1976).  modified.  12  E.R.C.  1823 
(D.D.G.  1979).  Pursuant  to  paragraph  11 
of  that  agreement.  EPA  is  required  to 
publish  criteria  documents  for  the  65 
pollutants  which  Congress,  in  the  1977 
amendments  to  the  Act.  designated  as 
toxic  under  section  307(a)(1).  These 
documents  contain  recommended 
maximum  permissible  pollutant 
concentrations  consistent  with  the 
protection  of  aquatic  organisms,  human 
health,  and  some  recreational  activities. 
Although  paragraph  11  imposes  certain 
legations  on  rhe  Agency,  it  does  net 
eate  additional  authority. 

The  Development  of  Water  Quality 
Criteria 

Section  304(a)(1)  criteria  contain  two 
essential  types  of  information:  (1) 
discussions  of  available  scientific  data 
on  the  effects  of  pollutants  on  public 
health  and  welfare,  aquatic  life  ar.d 
recreation,  ar.d  (2)  quantitative 
concentrations  or  qualitative 
assessments  if  the  pollutants  ;n  water 
which  will  generally  ensure  water 
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quality  (adequate  to  support  a  specified 
water -use.L’nder  section  304(a)(1).  these 
criteria  are  baaed  solely  on  data  and 
scientific  judgments  on  the  relationship 
between  pollutant  concentrations  and 
environmental  and  human  health  '' 
effects.  Criteria  values  do  not  reflect 
considerations  of  economic  or 
technological  feasibility. 

Publication  of  water  quality  criteria  of 
this  type  has  been  an  ongoing  process 
which  EPA.  and  its  predecessor  Agency, 
the  Federal-Water  Pollution  Control 
Administration,  have  been  engaged  in 
since  I960.  At  that  time  the  first  Federal 
compilation  of  water  quality  criteria,  the 
so-called  “Green  Book”  (Water  Quality 
Criteria),  was  published.  As  now.  these 
criteria  contained  both  narrative 
discussions  of  the  environmental  effects 
of  pollutants  on  a  range  of  possible  uses 
and  concentrations  of  pollutants 
neoessaryto  support  these  uses.  Since 
that  time,  water  quality  criteria  have 
been  revised  ana  expanded  with 
publication  of  the  "Blue  Book”  ( Water 
Quality  Criteria  1072)  in  1973  and  the 
'  Red  Book”  (Qualitv  Criteria  for  Water) 
in  1978. 

Since  publication  of  the  Red  Book 
there  have  been  substantial  changes  in 
EPA’a  approach  to  assessing  scientific 
data  and  deriving  section  304(a)(1) 
criteria.  Previous  criteria  were  derived 
from  a  limited  data  base.  For  many 
pollutants,  an  aquatic  life  criterion  was 
derived  by  multiplying  the  lowest 
concentration  known  to  have  acute 
lethal  effect  on  half  of  a  test  group  of  an 
aquatic  species  (the  LC50  value)  bv  an 
application  factor  in  order  to  protect 
against  chronic  effects.  If  data  showed  a 
substance  to  be  bioaccumulative  or  to 
have  other  significant  long-term  effects, 
a  factor  was  used  to  reduce  the 
indicated  concentrations  to  a  level 
presumed  to  be  protective.  Criteria  for 
the  protection  of  human  health  were 
similarly  derived  by  considering  the 
pollutants'  acute,  chronic,  and 
bioaccumulative  effects  on  non-human 
mammals  and  humans. 

Although  a  continuation  of  the 
process  of  criteria  development,  the 
criteria  published  today  were  derived 
using  revised  methodologies 
(Guidelines)  for  calculating  the  impact 
of  pollutants  on  human  health  and 
aquatic  organisms.  These  Guidelines 
consist  of  systematic  methods  for 
assessing  valid  and  appropriate  data 
concerning  acute  and  chronic  adverse 
effects  of  pollutants  on  aquatic 
organisms,  r.on-humar.  mammals,  and 
humar.s  £>  use  of  these  data  in 
prescribed  ways,  criteria  are  formulated 
to  protect  aquatic  life  and  human  health 
from  exposure  to  '.he  pollutants.  Fc: 


some  pollutants,  bioconcentration 
properties  ere  used  to  formulate  sriteria 
protective  of  aquatic  life  uses.  For 
almost  all  of  the  pollutants, 
bioconcentratioa  properties  are  used  to 
assess  the  relative  extent  of  human 
exposure  to  the  pollutant  either  directly 
through  ingestion  of  water  or  indirectly 
through  consumption  of  aquatic 
organisms.  Human  health  criteria  for 
carcinogens  are  presented  as 
incremental  risks  to  man  associated 
with  specific  concentrations  of  the 
pollutant  in  ambient  water.  The 
Guidelines  used  to  derive  criteria 
protective  of  aquatic  life  and  human 
health  are  fully  described  in  appendices 
B  and  C  respectively,  of  this  Notice. 

The  Agency  believes  that  these 
Guidelines  provide  criteria  which  more 
accurately  reflect  the  effects  of  these 
pollutants  on  human  health  and  on 
aquatic  organisms  and  their  uses.  They 
■re  based  on  ■  more  rational  end 
consistent  approach  for  using  scientific 
data.  These  Guidelines  were  developed 
by  EPA  scientists  in  consultation  with 
scientists  from  outside  the  Agency  and 
they  have  been  subjected  to  intensive 
public  comment 

Neither  the  Guidelines  nor  the  criteria 
are  considered  inflexible  doctrine.  Even 
at  this  time.  EPA  is  taking  action  to 
employ  the  resources  of  peer  review 
groups,  including  the  Science  Advisory 
Board,  to  evaluate  recently  published 
data,  and  EPA  is  conducting  its  own 
evaluation  of  new  data  to  determine 
whether  revisions  to  the  criteria 
documents  would  be  warranted. 

The  criteria  published  today  are 
based  solely  on  the  effect  of  a  single 
pollutant.  However,  pollutants  in 
combination  may  have  different  effects 
because  of  synergistic,  additive,  or 
antagonistic  properties.  It  is  impossible 
in  these  documents  to  quantify  the 
combined  effects  of  these  pollutants, 
and  persons  using  criteria  should  be 
aware  that  site-specific  analysis  of 
actual  combinations  of  pollutants  may¬ 
be  necessary  to  give  more  precise 
indications  of  the  actual  environmental 
impacts  of  a  discharge. 

Relationship  of  the  Section  304(a)(1) 
Criteria  to  Regulatory  Programs 

Section  304(e)(1)  criteria  are  not  rules 
and  they  have  no  regulatory  inpact. 
Rather,  these  criteria  present  scientific 
date  and  guidance  on  the  enviromenta! 
effect  of  pollutants  which  can  be  useful 
to  derive  regulatory  requirements  based 
on  considerations  cf  water  quality 
impacts  Under  the  Clean  Water  Act 
these  regulatory  requirements  may 
include  the  promulgation  or  waier 
quality -based  effluent  limitations  under 
section  302  weter  quality  standards 


under  section  303.  or  toxic  pollutant 
effluent  standards  under  section  227. 
States  are  encouraged  to  begin  to 
modify  or.  if  necessary,  develop  new 
programs  necessary  to  support  the 
implementation  of  regulatory  control* 
for  toxic  pollutants.  As  appropriate. 
States  may  incorporate  criteria  for  ic 
pollutants,  based  on  this  guidance,  in 
their  water  quality  standards. 

Section  304(a)(1)  criteria  have  been 
most  closely  associated  with  the 
development  of  State  water  quality 
standards,  and  the  “Red  Book”  value 
have,  in  the  past  been  the  basis  for 
EPA’s  assessments  of  the  adequacy  of 
Slate  requirements.  However.  EPA  is 
now  completing  a  major  renew  of  its 
water  quality  standards  policies  and 
regulations.  After  consideration  of 
comments  received  on  an  Advance 
Notice  of  Proposed  Rulemaking  (43  F 
29588.  July  10. 1978)  and  the  draft 
criteria  documents,  the  Agency:  intends 
to  propose,  by  the  end  of  this  year,  a 
revised  water  quality  standards 
regulation  which  will  clarify  the 
Agency's  position  on  a  number  of 
significant  standards  issues. 

With  the  publication  of  these  enter 
however,  it  is  appropriate  to  discuss 
EPA's  current  thinking  on  standards 
issues  relating  to  their  use.  This 
discussion  does  not  establish  new 
regulatory  requirements  and  is  intent... 
as  guidance  on  the  possible  uses  of 
these  criteria  and  an  indication  of  fut-  -- 
rulemaking  the  Agency  may  undertak 
No  substantive  requirements  will  be 
established  without  furrier  opportunity 
for  public  comment 

Water  Quality  Standards 

Section  303  of  the  Clean  Water  Act 
provides  that  water  quality  standards  be 
developed  for  all  surface  waters.  A 
water  quality  standard  consists 
basically  of  two  parts:  (1)  A  "designated 
use"  for  which  the  water  body  is  to  be 
protected  (such  as  "agricultural." 
"ren-eation"  or  "fish  and  wildlife"),  a 
(2)  "entena"  which  are  numerical 
pollutant  concentration  limits  or 
narrative  statements  necessary  to 
preserve  at  achieve  the  designated  us 
A  water  quality  standard  is  developeu 
through  State  or  Federal  rulemaking 
proceedings  and  must  be  translated  u 
enforceable  effluent  limitations  in  a 
point  source  (NPDES)  permit  or  may 
form  the  basis  of  best  management 
practices  applicable  to  nonpoint  tour, 
under  section  203  of  the  Ac:. 

Relationship  of  Section  JOifsit;) 

Criteria  to  the  Criteria  Cc~par,er.i  c' 
Stole  Water  Quciity  Standards: 

In  the  A.VPR.M.  EPA  announced  a 

policy  of  “presumptive  applicability "  for 
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•action  304(a)(1)  criteria  codified  in  the 
"Red  Book.**  Presumptive  applicability 
meant  that  a  State  had  to  adopt  a 
criterion  for  a  particular  water  quality 
parameter  at  least  as  stringent  as  the 
recommendation  in  the  Red  Book  unless 
the  State  was  able  to  Justify  a  less 
stringent  criterion  based  on:  natural  - 
background  conditions,  more  recent 
scientific  evidence,  or  local,  site-specific 
information.  EPA  is  rescinding  the 


inflexible  in  actual  practice. 

Although  the  section  304(a)(1)  criteria 
represent  a  reasonable  estimate  of 
pollutant  concentrations  consistent  with 
the  maintenance  of  designated  water 
uses.  Statcs'may  appropriately  modify 
these  values  to  reflect  local  conditions. 
In  certain  circumstances,  the  criteria 
may  not  accurately  reflect  the  toxidty  of 
a  pollutant  because  of  the  effect  of  local 
water  quality  characteristics  or  varying 
sensitivities  oflocal  populations.  For. 
example,  in  some  cases,  ecosystem 
adaptation  may  enable  a  viable, 
balanced  aquatic  population  to  exist  in 
waters  with  high  natural  background 
levels  of  certain  pollutants.  Similarly, 
certain  compounds  may  be  more  or  less 
toxic  in  some  waters  because  of 
differences  in  alkalinity,  temperature, 
hardness,  and  other  factors. 

Methods  for  adjusting  the  section 
304(a)(1)  criteria  to  reflect  these  local 
differences  are  discussed  below. 

Relationship  of  Section  30-tfajfIJ 
Criteria  to  Designated  Water  Uses: 

The  criteria  published  today  can  be 
used  to  support  the  designated  uses 
which  are  generally  found  in  State 
standards.  The  followtng  section 
discusses  the  relationship  between  the 
criteria  and  individual  use 
classifications.  Where  a  water  body  is 
designated  for  more  than  one  use. 
criteria  necessary  to  protect  the  most 
sensitive  use  should  be  applied. 

1.  Recreation :  Recreational  uses  of 
water  include  such  activities  as 
swimming,  wading,  boating  and  fishing. 
Although  insufficient  data  exist  on  the 
effects  of  toxic  pollutants  resulting  from 
exposure  through  such  primary  contact 
as  swimming,  section  304(s)(l)  criteria 
based  on  human  health  effects  may  be 
used  to  support  this  designated  use 
where  fishing  Is  included  in  the  State 
definition  of  'recreation.”  la  this 
situation  only  the  portion  of  the  criterion 
based  on  fish  consumption  should  be 
used. 

2.  Protection  ora  Propagation  o'  r.J.h 
end  Other  Aauattc  Lie  The  section 
3041a,,;]  criteria  based  on  toxicity  to 
a.:uat.c  l:f*  r.av  be  used  direct!;.  *c 
sop:  :r:  tn.scesiEr.atea  -sc 


3.  Agricultural  and  Industrial  Uses: 
The  section  304(a)(1)  criteria  ware  not 
specifically  developed  to  reflect  the 
Impact  of  pollutants  on  agricultural  and 
Industrial  use*.  However,  the  criteria 
developed  for  human  health  and  aquatic 
life  are  sufficiently  stringent  to  protect 
these  other  uses.  States  may  establish 
critaria  specifically  designed  to  protect 
these  uses. 

4.  Public  Water  Supply:  The  drinking 
water  exposure  component  of  the 
human  health  affects  criteria  can  apply 
directly  to  this  use  classification  or  may 
be  appropriately  modified  depending  ■ 
upon  whether  the  specific  water  supply 
system  falls  within  ths  auspices  of  the 
Safe  Drinking  Water  Act's  (SDWA) 
regulatory  control,  and  the  type  and 
level  of  treatment  imposed  upon  the 
supply  before  delivery  to  the  consumer. 
The  SDWA  controls  the  presence  of 
toxic  pollutants  in  finished  (“end-of- 
tap")  drinking  water.  A  brief  description 
of  relevant  sections  of  this  Act  is 
necessary  to  explain  how  the  SDWA 
will  work  in  conjunction  with  section 
304(a)(1)  criteria  in  protecting  human 
heahh  from  the  effects  of  toxica  due  to 
consumption  of  water. 

Pursuant  to  section  1412  of  the  SDWA. 
EPA  has  promulgated  "National  Interim 
Primary  Drinking  Water  Standards"  for 
certain  organic  and  inorganic 
substances.  These  standards  establish 
"maximum  contaminant  levels" 

C'MCLs “)  which  specify  the  maximum 
permissible  level  of  a  contaminant  in 
water  which  may  be  delivered  to  a  user 
of  a  public  water  system  now  defined  as 
serving  a  minimum  of  25  people.  MCLs 
are  established  based  on  consideration 
of  a  range  of  factors  including  not  only 
the  health  effects  of  the  contaminants 
but  also  technological  and  economic 
feasibility  of  the  contaminants’  removal 
from  the  supply.  EPA  is  required  to 
establish  revised  primary  drinking  water 
regulations  based  on  the  effects  of  a 
contaminant  on  human  health,  and 
include  treatment  capability,  monitoring 
availability,  and  costs.  Under  Section 
1401(l)(D)(i)  of  the  SDWA  EPA  is  aiso 
allowed  to  establish  the  minimum 
quality  criteria  for  water  which  may  be 
taken  into  a  public  water  supply  system. 

Section  304(a)(1)  criteria  provide 
estimates  of  pollutant  concentrations 
protective  of  human  health,  but  do  not 
consider  treatment  technology,  costs 
and  other  feasibility  factors.  The  section 
304(a)(1)  criteria  also  include  fish 
btoaccumulation  snd  consumption 
factors  in  addition  to  direct  hunar 
drinking  water  intake  These  numbers 
were  not  developed  to  serve  as  'end  of 
tap  '  drinking  water  standards  and  they 
r.a\ e  r.c*  r°  ?•_•.£  ter)  s ; z ~.f: c3r.ee  cr.ee  r 

L-  1  5 


the  SDWA  Drinking  water  standards 
art  established  based  on  considerations. 
Including  technological  snd  economic 
feasibility,  not  relevant  to  section 
304(a)(1)  criteria.  Section  304(a)(1) 
criteria  may  bs  analogous  to  the 
recommended  maximum  contaminant 
levels  (RMCLs)  under  section 
1412(b)(1)(B)  of  the  SDWA  in  which, 
based  upon  a  report  from  the  National 
Academy  of  Sciences,  the  Administrator 
should  sat  target  levels  for  contaminants 
in  drinking  water  st  which  “no  known  or 
anticipated  adverse  effects  occur  and 
which  allows  an  adequate  margin  of 
safety'*.  RMCLs  do  not  take  treatment, 
cost  and  other  feasibility  factors  into 
consideration.  Section  304(a)(1)  criteria 
are.  in  concept  related  to  the  health- 
based  goals  specified  in  the  RMCLs. 
Specific  mandates  of  the  SDWA  such  as 
the  consideration  of  multi-media 
exposure,  as  well  as  different  methods 
for  setting  maximum  contaminant  levels 
under  the  two  Acts,  may  result  in 
differences  between  the  two  numbers. 

MCLs  of  the  SDWA  where  they  exist, 
control  toxic  chemicals  in  finished 
drinking  water.  However,  because  of 
variations  in  treatment  and  the  fact  that 
only  a  relatively  small  number  of  MCLs 
have  been  developed,  ambient  water 
criteria  may  be  used  by  the  States  as  a 
supplement  to  SDWA  regulations.  States 
will  have  the  option  of  applying  MCLs. 
section  304(a)(1)  human  health  effects 
criteria,  modified  section  304(a)(1) 
criteria  or  controls  more  stringent  than 
these  three  to  protect  against  the  effects 
of  toxic  pollutants  by  ingestion  from 
drinking  water. 

For  untreated  drinking  water  supplies. 
States  may  control  toxics  in  the  ambient 
water  through  either  use  of  MCLs  (if 
they  exist  for  the  pollutants  of  concern), 
section  304(a)(1)  human  health  effects 
criteria,  or  a  more  stngent  contaminant 
level  than  the  former  two  options. 

Fr '  treated  drinking  water  supplies 
serving  less  than  25  people.  States  may 
choose  toxics  control  through 
application  of  MCLs  (if  they  exist  fer  the 
poilutants  of  concern  and  are  attainable 
by  the  type  of  treatment)  in  the  finished 
dnnking  water.  States  also  have  the 
options  to  control  toxics  in  the  ambient 
water  by  choosing  section  304(a)(1) 
criteria,  adjusted  section  304(a)(1) 
entena  resulting  from  the  reduction  of 
the  direct  drinking  water  exposure 
component  in  the  criteria  calculation  to 
the  extent  that  the  treatment  procedure 
reduces  the  level  of  pollutants,  or  a  mere 
stringent  contaminant  level  than  the 
former  three  options. 

For  treated  cr.nkmg  water  surp..es 
serving  25  people  or  greater.  State*  most 
cor.trci  toxics  down  to  lev  els  at  least  as 
s t r . r ? " t  as  MCLs  were  : h r v  e  \ . :  fc r 


\r 


Federal  Register  /  Vol.  45.  No.  231  /  Friday.  November  28.  I960  /  Notices 


the  pollutants  of  concent)  In  the  finished 
drinking  water.  However.  States  also 
have  the  options  to  control  toxics  in  the 
ambient  water  by  choosing  section 
304(a)(1)  criteria,  adjusted  section 
304(a)(1)  criteria  resulting  from  the 
reduction  of  the  direct  drinking  water 
expoaurs  component  in  the  criteria 
calculation  to  the  extent  that  the 
treatment  process  reduces  the  level  of 
pollutants.  or  a  more  stringent 
contaminant  level  then  the  former  three 
optiona. 

Inclusion  of  Specific  Pollutants  in  State 
Standards: 

To  date.  EPA  has  not  required  that  a 
State  address  any  specific  pollutant  in 
its  standards.  Although  all  States  have 
established  standards  for  most 
conventional  pollutants,  the  treatment  of 
tcxic  pollutants  has  been  much  less 
extensive.  In  the  ANPRM.  EPA 
suggested  a  policy  under  which  States 
would  be  required  to  address  a  set  of 
pollutants  and  incorporate  specific  toxic 
pollutant  criteria  into  water  quality 
standards.  If  the  State  failed  to 
incorporate  these  criteria.  EPA  would 
promulgate  the  standards  based  upon 
these  criteria  pursuant  to  section 
303(c)(4)f3). 

In  the  forthcoming  proposed  revision 
to  the  water  quality  standard 
regulations,  a  significant  change  in 
policy  will  be  proposed  relating  to  the 
incorporation  of  certain  pollutants  in 
Slate  water  quality  standards.  This 
proposal  will  differ  from  the  proposal 
made  in  the  ANPRM.  The  ANPRM 
proposed  ar.  EPA-publishec  list  of 
pollutants  for  which  States  would  have 
had  to  develop  water  quality  stancards. 
This  list  ought  have  contained  some  {or 
alii  of  the  65  toxic  pollutants.  However, 
the  revised  water  quality  standards 
regulation  will  propose  a  process  by 
which  EPA  will  assist  States  in 
identifying  specific  toxic  pollutants 
required  for  assessment  for  possible 
inclusion  in  State  water  quality 
standards.  For  these  pollutants.  States 
will  have  the  option  of  adopting  the 
published  criteria  or  of  adjusting  those 
criteria  based  on  sit*. specific  enalysis. 

These  pollutants  would  generally 
represent  the  greatest  threat  to 
sustaining  a  healthy,  balanced 
ecosystem  in  water  bodies  or  to  human 
health  due  to  exposure  directly  or 
^indirectly  from  water.  EPA  is  currently 
developing  a  process  to  determine 
which  pollutants  a  State  must  assess  for. 
possible  inclusion  in  its  water  quality 
standards  Relevant  factors  might 
include  the  toxicity  of  the  pollutant.  the 
frequency  and  concentration  of  its 
discharse.  its  geographical  distribution, 
tne  breadth  of  dale  underlying  the 


scientific  assessment  of  its  aquatic  life 
and  human  health  effects,  and  the 
technological  end  economic  capacity  to 
control  the  diicharge  of  the  pollutant. 
For  tome  of  the  pollutanta.  all  States 
may  be  required  to  aesess  them  for 
possible  inclusion  in  their  standards.  For 
others,  assessment  would  be  restricted 
to  States  or  limited  to  specific  water 
bodies  where  the  pollutants  pose  a 
particular  site-specific  problem. 

Criteria  Modification  Process 

Flexibility  is  available  in  the 
application  of  these  end  any  other  valid 
water  quality  criteria  to  regulatory 
programs.  Although  in  seme  cases  they 
may  be  used  by  the  States  as  developed, 
the  criteria  may  be  modified  to  refect 
local  environmental  conditions  and 
human  exposure  patterns  before 
incorporation  into  programs  such  as 
Water  quality  standards.  If  significant 
Impacts  of  site-specific  water  quality 
conditions  in  the  toxicities  of  pollutants 
can  be  demonstrated  or  significantly 
different  exposure  patterns  of  these 
pollutants  to  humans  can  be  shown, 
section  304(a)(1)  criteria  may  be 
modified  to  reflect  these  local 
conditions.  The  term  “local"  may  refer 
to  any  appropriate  geographic  area 
where  common  aquatic  environmental 
conditions  or  exposure  patterns  exist. 
Thus,  “local"  may  signify  a  Statewide, 
regional,  river  reach,  or  entire  river 
basin  area.  Oa  the  other  band,  the 
criteria  of  some  pollutants  might  be 
applicable  nationwide  without  the  need 
for  adaptation  to  reflect  local 
conditions.  The  degree  of  toxicity 
toward  aquatic  organisms  and  humans 
characteristic  of  these  pollutants  would 
not  change  significantly  due  to  local 
water  quality  conditions. 

EPA  is  examining  a  senea  of 
environmental  factors  or  water  quality 
parameters  which  might  realistically  be 
expected  to  affect  the  laboratory- 
derived  water  quality  criterion 
recommendation  for  a  specific  pollutant. 
Factors  such  as  hardness.  pH. 
suspended  solids,  types  of  aquatic 
organisms  present,  etc.  could  impact  on 
the  chemical's  effect  in  the  aquatic 
environment.  Therefore,  local 
information  can  be  assembled  and 
analyzed  to  adjust  the  criterion 
recommendation  if  necessary. 

The  Guidelines  for  deriving  criteria  ior 
the  protection  of  aquatic  life  suggest 
Several  approaches  for  modifying  the 
criteria.  First,  toxicity  data,  both  acute 
and  chronic,  for  local  species  could  be 
substituted  for  some  or  all  of  the  species 
used  in  oeriving  criteria  for  the  water 
quality  standard  The  minimum  data 
reouircments  should  still  be  fulfilled  in 
calculating  a  revised  enterton  Second. 


criteria  may  be  specifically  tailored  to  . 
local  water  body  by  use  of  data  from 
toxicity  testa  performed  with  that 
ambient  water.  A  procedure  such  as  this 
would  account  for  local  environmental 
conditions  in  formulating  a  criterion 
relevant  to  the  local  water  body.  Third, 
tite-spedfic  water  quality 
characteristics  resulting  in  either 
enhancement  or  mitigation  of  aquatic 
life  toxicity  for  the  pollutant  could  be 
factored  into  final  formulation  of  the 
criterion.  Finally,  the  criteria  may  be 
made  more  stringent  to  ensure 
protection  of  an  individual  species  not 
otherwise  adequately  protected  by  ary 
of  the  three  modification  procedures 
previously  mentioned. 

EPA  does  not  intend  to  have  Slates 
assess  every  local  stream  segment  er.d 
lake  in  the  country  on  an  individual 
basis  before  determining  if  en 
adjustment  is  necessary.  Rather,  it  is 
envisioned  that  water  bodies  having 
similar  hydrological,  chemical,  physical, 
and  biological  properties  will  be 
grouped  for  the  purpose  of  criteria 
adjustment  The  purpose  of  this  effort  is 
to  assist  States  in  ad;  mine  the  section 
304(a)  criteria  to  local  conditions  wher 
needed,  thereby  precluding  the  setting 
arbitrary  and  perhaps  unnecessarily 
stringent  or  underprotective  criteria  ir.  a 
water  body.  In  all  cases.  EPA  will  still 
be  required,  pursuant  to  section  3S3 Ic). 
to  determine  whether  the  State  water 
quality  standards  are  consistent  wr_1 
the  goais  of  the  Act.  including  a 
determination  of  whether  Stale- 
established  criteria  a  re  adequate  'o 
support  a  designated  use 

Criteria  fer  the  Protection  cf  Aquatic 
Life 

Interpretation  of  :be  Criteria 

The  aquatic  life  enters  issued  today 
■re  summarized  in  Appendix  A  of  this 
Federal  Register  notice.  Cntena  have 
been  formulated  by  applying  a  set  ci 
Guidelines  to  a  data  base  for  each 
pollutant.  The  criteria  fer  the  pro'ecur. 
of  aquatic  life  specify  pollutant 
concentrations  which,  if  nol  exceeded, 
should  protect  most,  but  not  necessar. 
all.  aquatic  life  and  ns  uses.  The 
Guidelines  specify  that  criteria  should 
be  baaed  on  an  array  of  data  from 
organisms,  both  plant  and  aroma:, 
occupying  various  trophic  levels  53sp 
on  these  data,  cntena  can  be  cerved 
which  should  be  adequate  to  protect  ;nr 
types  of  organisms  necessary  to  suppe-' 
en  equatic  community 

The  Guidelines  are  not  design; 
derive  cntena  winch  will  protect  a.:  life 
stages  of  all  species  under  a.! 
concitions  Generally  some  i.ie  suit-  ( 
one  or  more  tesiec  6pecies.  and 
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probably  soma  untested  species,  will 
nave  sensitivities  below  the  maximum 
value  or  tba  24-hour  average  under  some 
conditions  and  would  be  adversely 
enacted  if  the  highest  allowable 
pollutant  concentrations  and  the  worst 
conditions  existed  for  a  long  time.  In 
actual  practice,  such  a  situation  is  not 
likely  to  occur  and  thus  the  aquatic 
community  as  a  whole  will  normally  be 
protected  if  the  criteria  era  not 
exceeded.  In  any  aquatic  community 
there  is  a  wide  range  of  Individual 
species  sensitivities  to  the  affects  of 
toxic  pollutants.  A  criterion  adequate  to 
protect  the  moat  susceptible  life  stage  of 
the  most  sensitive  species  would  in 
many  cases  be  more  stringent  than 
necessary  to  protect  the  overall  aquatic 
community. 

The  aquatic  life  criteria  specify  both 
maximum  and  24-hour  average  values. 
The  combination  of  the  two  values  is 
designed  to  provide  adequate  protection 
of  aquatic  life  and  its  uses  from  acute 
and  chronic  toxicity  and 
bioconcentration  without  being  as 
restrictive  as  a  one-number  criterion 
would  have  to  be  to  provide  the  same 
amount  Of  protection.  A  time  period  of 
24  hours  was  chosen  in  order  to  ensure 
that  concentrations  not  reach  harmful 
levels  for  unacceptably  long  periods. 
Averaging  for  longer  periods,  such  as  a 
week  or  a  month  for  example,  could 
permit  high  concentrations  to  persist 
long  enough  to  produce  significant 
adverse  effects.  A  24-hour  period  was 
chosen  instead  of  a  slightly  longer  or 
shorter  period  in  recognition  of  daily 
fluctuations  in  waste  discharges  and  of 
the  influence  of  daily  cycles  of  sunlight 
and  darkness  and  temperature  on  both 
pollutants  and  aquatic  organisms. 

The  maximum  value,  which  is  derived 
from  acute  toxicity  data,  prevents 
*  significant  risk  of  adverse  impact  to 
organisms  exposed  to  concentrations 
above  the  24-hour  average  Merely 
specifying  the  average  value  over  a 
specified  rime  period  is  insufficient 
Decause  concentrations  of  chemicals 
higher  than  the  average  value  can  kill  or 
cause  irreparable  damage  in  short 
periods.  Furthermore,  for  some 
chemicals  the  effect  of  intermittent  high 
exposures  is  cumulative.  It  is  therefore 
necessary  to  place  an  upper  limit  on 
pollutant  concentrations  to  which 
aquatic  organisms  might  be  exposed. 

The  two-number  cnterion  is  intended  to 
describe  the  highest  average  ambient 
water  concentration  which  will  produce 
a  water  quaiitv  general!)  suited  to  the 
maintenance  of  aquatic  life  while 
-•s'-.ctins  the  extent  and  curatior.  of  the 
r  .  ,-5-or;  <•>.  »r  'hat  aw  at0  *c  e's 
•v  -  a  net  cause  na.mr.  The  "  ;• 


way  to  asaura  the  same  degree  of 
protection  with  a  one-number  criterion 
would  be  to  use  the  24-hour  average  es  a 
concentration  that  is  not  to  be  exceeded 
at  any  time  in  any  place. 

Since  some  substances  may  be  more 
toxic  in  freshwater  than  in  saltwater,  or 
vice  vena,  provision  is  made  for 
deriving  separate  water  quality  criteria 
for  freshwater  and  for  saltwater  for  each 
aubstance.  However,  for  some 
substancas  sufficient  data  may  not  be 
available  to  derive  one  or  both  of  these 
criteria  using  the  Guidelines. 

Specific  aquatic  life  criteria  have  not 
been  developed  for  all  of  the  OS  toxic 
pollutants.  In  those  cases  where  there 
were  Insufficient  data  to  allow  the 
derivation  of  a  criterion,  narrative 
descriptiona  of  apparent  threshold  levels 
for  acute  and/or  chronic  effects  based 
on  the  available  data  are  presented. 
These  descriptions  are  Intended  to 
convey  a  sense  of  the  degree  of  toxicity 
of  the  pollutant  in  the  absence  of  a 
criterion  recommendation. 

Summary  of  the  Aquatic  Life  Guidelines 

The  Guidelines  for  Deriving  Water 
Quality  Criteria  for  the  Protection  of 
Aquatic  Life  and  its  Uses  were 
developed  to  describe  an  objective, 
internally  consistent,  and  appropriate 
way  of  ensuring  that  water  quality 
criteria  for  aquatic  life  would  provide, 
on  the  average,  a  reasonable  amount  of 
protection  without  an  unreasonable 
amount  of  overprotection  or 
underprotection.  The  resulting  criteria 
are  not  intended  to  provide  100  percent 
protection  of  all  species  and  all  uses  of 
aquatic  life  all  of  the  time,  but  they  are 
intended  to  protect  most  species  In  a 
balanced,  healthy  aquatic  community. 
The  Guidelines  are  published  as 
Appendix  B  of  this  Notice.  Responses  to 
public  comments  on  these  Guidelines 
are  attached  as  Appendix  0. 

Minimum  data  requirements  are 
identified  in  four  areas:  acute  toxicity  to 
animals  (eight  data  points!,  chronic 
toxicity  to  ammais  (three  data  points), 
toxicity  to  plants,  and  residues. 

Guidance  is  also  given  for  discarding 
poor  quality  data. 

Data  on  acute  toxicity  are  needed  for 
a  vanety  of  fish  and  invertebrate 
species  and  are  used  to  derive  s  Final 
Acute  Value.  By  taking  into  account  the 
number  and  relative  sensitivities  of  the 
tested  species,  the  Final  Acute  Value  is 
designed  to  protect  most,  but  not 
necessarily  ail.  of  the  tested  and 
untested  species. 

Data  on  chronic  toxicity  to  ar.irr.ais 
can  be  used  to  derive  a  Ftna!  Cnror.tc 
Value  by  two  different  means  If  chrome 
values  are  available  for  a  spec/  ed 
number  ar.c  arras  of  species,  a  f.r.ai 


chronic  value  can  be  calculated  directly. 
If  nob  an  acute-chronic  ratio  ia  derived 
and  then  uaed  with  the  Final  Acute 
Value  to  obtain  the  Final  Chronic  Valua. 

The  Final  Plant  Value  ia  obtained  by 
selecting  the  lowest  plant  toxicity  value 
based  on  measured  concentrations. 

Ths  Final  Residue  Value  is  Intended 
to  protect  wildlife  which  consume 
aquatic  organisms  and  the  marketability 
of  aquatic  organisms.  Protection  of  the 
marketability  of  aquatic  organisms  is.  in 
actuality,  protection  of  a  use  of  that 
water  body  (“commercial  fishery  ).  Two 
kinds  of  data  are  necessary  to  calculate 
the  Final  Residua  Value:  a 
bioconcentration  factor  (BCF}  and  a 
maximum  permissible  tissue 
concentration,  which  can  be  an  FDA 
action  level  or  can  be  the  result  of  a 
chronic  wildlife  feeding  study.  For  lipid 
soluble  pollutants,  the  BCF  is 
normalized  for  percent  lipids  and  then 
the  Final  Residue  Value  is  calculated  by 
dividing  the  maximum  permissible 
tissue  concentration  by  the  normalized 
BCF  and  by  an  appropriate  percent  lipid 
value.  BCFs  are  normalized  for  percent 
lipids  since  the  BCF  measured  for  any 
individual  aquatic  species  is  generally 
proportional  to  the  percent  lipids  in  that 
species. 

if  sufficient  data  are  available  to 
demonstrate  that  one  or  more  of  the 
final  values  should  be  related  to  a  water 
quality  characteristic,  such  as  salinity, 
hardness,  or  suspended  solids,  the  final 
value(s)  are  expressed  as  a  function  of 
that  characteristic. 

After  the  four  final  values  (Final 
Acute  Value.  Final  Chronic  Value  Final 
Plant  Value,  and  Final  Residue  Valuei 
have  been  obtained,  the  criterion  is 
established  with  the  Final  Acute  Value 
becoming  the  maximum  value  and  the 
lowest  of  the  other  three  values 
becoming  the  24-hour  average  value  .All 
of  the  data  used  to  calculate  the  four 
final  values  and  any  additional  pertinent 
information  are  then  reviewed  to 
determine  :f  the  cr.ter.on  ,s  reasonable 
If  sour.O  sc.er.ttfic  evidence  r.dicates 
that  the  criterion  should  be  raised  or 
lowered,  appropriate  changes  are  mace 
as  necessary 

The  present  Guidelines  have  been 
reused  from  the  earlier  published 
versions  (43  FR  21506.  May  18.  1928:  43 
FR  29028.  July  5.  1978.  44  FR  15S26 
March  15.  19791.  Details  have  been 
added  in  many  places  and  the  concept 
of  a  minimum  data  base  has  been, 
incorporated.  In  addition,  three 
adiustment  factors  arid  the  species 
sensitivity  factor  have  been  aetetea 
These  modifications  were  the  resu  :  o; 
the  Agency's  analysis  of  pufchc 
comments  and  comments  rece-v.ec  — , 

me  he  enc»  Acv.scry  Scare  cn  ».. •  • 
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versions  of  the  Guidelines.  These 
comments  and  the  Resultant 
modifications  are  addressed  fully  in 
Appendix  D  to  this  notice. 

Criteria  for  the  Protection  of  Human  . 
Health 

Interpretation  of  the  Human  Health 
Criteria 

The  human  health  criteria  issued 
today  are  summarized  in  Appendix  A  of 
this  Federal  Register  notice.  Criteria  for 
the  protection  of  human  health  are 
presented  for  62  of  the  65  pollutants 
based  on  their  carcinogenic,  toxic,  or 
organoleptic  (taste  and  odor)  properties. 
The  meanings  and  practical  uses  of  the 
criteria  values  are  distinctly  different 
depending  on  the  properties  on  which 
they  are  based 

The  objective  of  the  health 
assessment  portions  of  the  criteria 
documents  is  to  estimate  ambient  water 
concentrations  which,  in  the  case  of 
non-carcinogens,  prevent  advene  health 
effects  in  humans,  and  in  the  case  of 
suspect  or  proven  carcinogens,  represent 
various  levels  of  incremental  cancer 
risk. 

Health  assessments  typically  contain 
discussions  of  four  elements:  Exposure, 
pharmacokinetics,  toxic  effects,  and 
criterion  formulation. 

The  exposure  section  summarizes 
information  cn  exposure  routes: 
ingestion  directly  from  water,  indirectly 
from  consumption  of  aquetie  organisms 
found  in  ambient  water,  other  dietary 
sources,  inhalation,  and  dermal  contact. 
Exposure  assumptions  are  used  to 
denve  human  health  criteria.  Most 
criteria  are  based  solely  on  exposure 
from  consumpuon  of  water  containing  a 
specified  concentration  of  a  toxic 
pollutant  and  through  consumption  of 
aquatic  organisms  which  are  assumed  to 
heve  bioconcentrated  pollutants  from 
the  water  in  which  they  live.  Other 
multimedia  routes  of  exposure  such  as 
atr.  r.on-aquatic  diet,  or  dermal  are  not 
factored  into  the  criterion  formulation 
for  the  vast  maicnty  of  pollutants  one  to 
lack  of  data.  The  entena  are  csdculeted 
using  the  combined  aquatic  exposure 
pathway  and  also  using  the  aquatic 
organism  ingestion  exposure  route 
alone.  In  entena  redacting  both  the 
watar  consumption  and  aquatic 
organism  ingestion  routes  of  exposure, 
the  relative  exposure  contribution  varies 
with  the  propensity  of  a  pollutant  to 
biocor.centrate.  with  the  consumption  of 
aquatic  organisms  becoming  more 
important  as  the  bioconcentrstion  factor 
(BCF)  increases  As  additional 
ir.iormtuon  or.  total  exposure  is 
•  ssemoied  for  pollutants  for  wfuch 
criteria  reflect  only  the  two  specified 


aquatic  exposure  routes,  adjustments  in 
water  concentration  values  may  be 
made  The  Agency  intends  to  publish 
guidance  which  will  permit  the  States  to 
identify  significantly  different  exposure 
patterns  for  their  populations.  If 
warranted  by  the  demonstration  of 
significantly  different  exposure  patterns, 
this  will  become  an  element  of  a  process 
to  adapt/modify  human  health-based 
criteria  to  local  conditions,  somewhat 
analogous  to  the  aquatic  Ufa  criteria 
modification  process  discussed 
previously.-fl  is  anticipated  that  States 
at  their  discretion  will  be  able  to  set 
appropriate  human  health  criteria  based 
on  (his  process. 

The  pharmacokinetics  section  reviews 
data  on  absorption,  distribution, 
metabolism,  and  excretion  to  assess  the 
biochemical  fate  of  the  compounds  in 
the  human  and  animal  system.  The  toxic 
effects  section  reviews  data  on  acute, 
subacute,  and  chronic  toxicity, 
tynergisticand  antagonistic  effects,  and 
specific  information  on  mutagenicity, 
teratogenicity,  and  carcinogenicity. 

From  this  review,  the  toxic  effect  to  be 
protected  against  is  identified  taking 
into  account  the  quality,  quantity,  and 
weight  of  evidence  characteristic  of  the 
data.  The  criterion  fcnr.ulation  section 
renews  the  highlights  of  the  text  and 
specifies  a  rationale  for  criterion 
development  and  the  mathematical 
derivation  of  the  criterion  number. 

Within  the  limitations  of  tune  and 
resources,  current  published  information 
of  significance  was  incorporated  into  the 
human  health  assessments.  Review 
articles  end  reports  were  used  for  data 
evaluation  end  synthesis  Scientific 
judgment  wis  exercised  in  reviewing 
and  evaluating  the  data  in  each  criter.a 
document  and  in  identifying  the  adverse 
effects  for  which  protective  enteri*  were 
published. 

Specific  health-based  criteria  are 
developed  only  if  a  weight  of  evidence 
supports  the  occurrence  of  the  toxic 
effect  and  if  dose/response  data  exist 
from  which  entena  can  be  estimated. 

Cntena  for  suspect  o:  proven 
carcinogens  are  presented  as 
concentrations  in  water  associated  with 
e  range  of  incremental  cancer  risks  to 
man.  Criteria  for  non-carcinogens 
represent  levels  at  which  exposure  to  ■ 
single  chemical  is  not  anticipated  to 
produce  adverse  effects  in  man.  In  t  few 
cases,  organoleptic  (taste  and  odor)  data 
form  the  basis  for  the  criterion.  While 
this  type  of  criterion  does  not  represent 
a  value  which  directly  affects  human 
health.  It  is  presented  as  an  estimate  of 
the  level  of  a  pollutant  that  will  not 
produce  unpleasant  taste  or  ocor  either 
directly  from  water  consumption  c’ 
incurecUy  by  consumpuon  of  aquatic 
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organisms  found  in  ambient  waters 
criterion  developed  in  this  manner  it 
judged  to  be  as  useful  as  ether  types  oi 
criteria  in  protecting  designated  water 
uses.  In  addition,  where  data  are 
available,  toxicity-based  criteria  are 
also  presented  for  pollutants  with 
derived  organoleptic  criteria.  The  choice 
of  criteria  used  in  water  quality 
standards  for  these  pollutants  will 
depend  upon  the  designated  use  to  be 
protected.  In  the  case  of  •  multiple  use 
water  body,  the  criterion  protecting  •’ 
most  sensitive  use  will  be  applied 
Finally,  for  several  pollutants  no  criu...u 
are  recommended  due  to  a  lack  of 
information  sufficient  for  quantitattv- 
criterion  formulation. 

Risk  Extrapolation 

Because  methods  do  not  now  exist  to 
establish  the  presence  of  a  threshold 
carcinogenic  effects.  EPA's  policy  is  t 
there  is  no  scientific  basis  for  estimating 
"safe"  levels  for  carcinogens.  The 
criteria  for  carcinogens,  therefore,  it; 
that  the  recommended  concentration 
maximum  protection  of  human  health  is 
zero,  in  addition,  the  Agency  has 
presented  a  range  of  concentrations 
corresponding  to  increncnuii  cancer 
risks  of  10*’  to  10** (one  additional  case 
of  cancer  in  populations  ranging  Iron 
ten  million  to  1GO.OOQ.  respectively). 
Ollier  concentration,  representing 
different  risk  levels  may  be  calculate- 
by  use  of  the  Guidelines.  The  r.sk 
estimate  range  is  presented  for 
informe tion  purposes  ar.d  does  tie 
represent  an  Agency  judgment  cn-ar. 
"acceptable'-  risk  level. 

Summary  of  the  Huncn  Hec.’th 
Guidelines 

The  health  assessments  and 
corresponding  criteria  published  tedav 
were  derived  based  on  Guidelines  nn 
Methodology  Used  In  the  PrtparoLsn 
Health  Effect  Assessment  Chzpters  or 
the  Consent  Decree  1 Veter  C.-:;rr:: 
Documents  (the  Guidelines i  devsicp: 
by  EPA's  Office  of  Reserch  sea 
Development.  Tne  estimation  of  htc.m 
risks  sssociated  with  human  exposure  :o 
environmental  pollutants  requires 
predicting  the  effect  of  low  dcse « for  ■■ 
to  a  lifetime  in  duration  A  combination 
of  epidemiological  ar.d  animal  dure/ 
response  data  is  considered  the 
preferred  basis  for  quantitative  cn'.eri 
denvetion.  The  complete  Guidelines  a.- 
presented  as  Append.*  C  Major  issues 
associated  with  these  Cuidelir.es  ar.d 
responses  to  public  commenis  are 
presented  at  Appendix  E 

No-iffect  (r.on-ctrc.ncger.;  or 
specified  nsk  (carcinogen; 
concentrations  were  estimated  b- 
extrapolation  ircir.  tnin.!  tcxic.iv  c: 
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human  epidemiology,  studies  using  the 
following  basic  exposure  assumptions:  a 
70-kilogram  male  person  ( Report  of  the 
Tatk  Group  on  Reference  Mon, 
International  Commission  for  Radiation 
Protection.  November  23. 1937)  as  the 
exposed  individual:  the  average  daily 
consumption  of  freshwater  and 
estuarine  fish  and  shellfish  products 
equal  to  8-5  grams /day  and  the  average 
ingestion  of  two  liters/day  of  water 
{Drinking  Water  and  Health.  National 
Academy  of  Sciences.  National 
Research  Council.  1977).  Criteria  based 
on  these  assumptions  are  estimated  to 
be  protective  of  an  adult  male  who 
experiences  average  exposure 
conditions. 

Two  basic  methods  were  used  to 
formulate  health  criteria,  depending  on 
whether  the  prominent  adverse  effect 
was  cancer  or  ofher  toxic 
manifestations.  The  following  sections 
detail  these  methods. 

Carcinogens 

Extrapolation  of  cancer  responses 
from  high  to  low  doses  and  subsequent 
risk  estimation  from  animal  data  is 
performed  using  a  linearized  multi-stage 
model.  This  procedure  is  flexible  enough 
to  fit  all  monotonically-increasing  dose 
response  data,  since  it  incorporates 
several  adjustable  parameters.  The 
multi-stage  model  is  a  linear  non¬ 
threshold  model  as  was  the  "one-hit" 
model  originally  used  in  the  proposed 
criteria  documents.  The  linearized  multi¬ 
stage  model  and  its  characteristics  are 
described  fully  in  Appendix  C.  The 
linear  non-threshold  concept  has  been 
endorsed  by  the  four  agencies  in  the 
Interagency  Regulatory  Liaison  Croup 
and  is  less  likely  to  underestimate  risk 
ai  the  low  doses  typical  of 
environmental  exposure  than  other 
models  that  could  be  used.  Because  of 
the  uncertainties  associated  with  dose 
response,  animal-to-human 
extrapolation  and  other  unknown 
factors,  because  of  the  use  of  average 
exposure  assumptions,  and  because  of 
the  senous  public  health  consequences 
that  couid  result  if  risk  were 
underestimated.  EPA  believes  that  it  is 
prudent  to  use  conservative  methods  to 
estimate  risk  in  the  water  quality 
criteria  program.  The  linearized 
multistage  model  is  more  systematic  and 
invokes  fewer  arbitrary  assumptions 
than  the  "one-hit"  procedure  previous!) 
used. 

It  should  be  noted  that  extrapolation 
models  provide  estimates  of  risk  since  a 

varitey  of  assumptions  are  built  into  any 
noafi  Mode.s  using  widely  different 
assumptions  may  produce  estimates 
-art' n:  o-e-  several  orcers  of 
-,r.  '.if  S  r  c  e  '  7  r  - p  '  a :  p  •  °  t  >r  r. •  -  c 


way  to  demonstrate  the  scientific 
validity  of  any  model  the  use  of  risk 
extrapolation  models  is  a  subject  of 
debate  in  the  scientific  community. 
However,  risk  extrapolation  it  generally 
recognized  as  the  only  toot  available  at 
this  time  for  estimating  the  magnitude  of 
health  hazards  associated  with  non¬ 
threshold  toxicants  snd  has  been 
endorsed  by  numerous  Federal  agencies 
and  scientific  organizations,  including 
EPA‘s  Carcinogen  Assessment  Croup, 
the  National  Academy  of  Sciences,  and 
the  Interagency  Regulatory  Liaison 
Croup  as  a  useful  means  of  assessing 
the  risks  of  exposure  to  various 
carcinogenic-pollutants. 

Noo -Carcinogens 

Health  criteria  based  on  toxic  effects 
of  pollutants  other  than  carcinogenicity 
are  estimates  of  concentrations  which 
are  not  expected  to  produce  adverse 
effects  in  humans.  They  are  based  upon 
Acceptable  Daily  Intake  {ADO  levels 
and  are  generally  derived  using  no- 
observed-adverse-effect-level  (NOAEL). 
data  from  animal  studies  although 
human  data  are  used  wherever 
available.  The  ADI  is  calculated  using 
safety  factors  to  account  for 
uncertainties  inherent  in  extrapolation 
from  animal  to  man.  In  accordance  with 
the  National  Research  Council 
recommendations  (Drinking  Water  and 
Health.  National  Academy  of  Sciences. 
National  Research  Council.  1977).  safety 
factors  of  10. 100,  or  1.000  are  used 
depending  on  the  quality  and  quantity  of 
data.  In  some  instances  extrapolations 
are  made  from  inhalation  studies  or 
limits  to  approximate  a  human  response 
from  ingestion  using  the  Stokinger- 
Woodward  model  [Journal  of  American 
Water  Works  Association.  1958). 
Calculations  of  criteria  from  ADIs  are 
made  using  the  standard  exposure 
assumptions  (2  liters  of  water.  8.5  grams 
of  edible  aquatic  products,  and  an 
average  body  weight  of  70  kg). 

Dated;  October  24.  1980. 

Douglas  M.  Costle. 

Administrator. 

Appendix  A— Summary  of  Water 
Quality  Criteria 

Acenaphthene 

Freshwater  Aquatic  Life 

The  available  data  for  acenaphthene 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  1.700  yig/I  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested  No  data  are  available  concerning 
the  c.nrcnic  toxicity  of  acenaphthene  :o 
se-.s.::\ c  freshwater  apuatic  a r. I <  t..' 


toxicity  to  freshwater  algae  occur  at 
concentratione  as  low  as  520  jig/L 

Saltwater  Aquatic  Life 

The  available  data  for  acenaphthene 
indicate  that  acute  ami  chronic  toxicity 
to  saltwater  aquatic  life  occur  at 
concentrations  as  low  as  970  and  710 
Mg/l  respectively,  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  Toxicity  to  algae  occurs  at 
concentrations  at  low  as  500  ng/L 

Human  Health 

Sufficient  data  is  not  available  for 
acenaphthene  to  derive  a  level  which 
would  protect  against  the  potential 
toxicity  of  this  compound.  Using 
available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  20  p.g/1.  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Acrolein 

Freshwater  Aquatic  Life 

The  available  data  for  acrolein 
indicate  that  acute  and  chronic  toxicity 
to  freshwater  aquatic  life  occurs  at 
concentrations  as  low  as  68  and  21  ug.'l. 
respectively,  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life 

The  available  data  for  acrolein 
indicate  that  acute  toxicity  to  saltwater 
aquatic  life  occurs  at  concentra Hons  ax 
low  as  55  fig/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  acrolein  to  sensitive 
saltwater  aquatic  life. 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of  acrciein 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  320  fi g/l 

For  the  protection  of  human  health 
from  the  toxic  properties  of  acrolein 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  730  ug, ! 

Acrylonitrile 

Freshwater  Acuatic  Lde 

The  available  data  for  service. ::-..e 
moicate  that  acute  tcx_c:t>  'a  fresnua.p- 
•  J-itic  1  fe  occurs  at  ccr.cer.trir.crs  .. 
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tow  a*  7.550  fig/1  and  wonld  occur  at 
lower  concentrations  among  spebes 
that  are  more  sensitive  than  those 
tested.  No  definitive  data  are  available 
Concerning  the  chronic  toxicity  of 
acrylonitrile  to  eensitive  freshwater 
aquatic  life  but  mortality  occurs  at 
concentrations  as  low  as  2.600  fig/l  with 
a  fish  spebes  exposed  for  30  days. 

Saltwater  Aquatic  Life 

Only  one  saltwater  spebes  has  been 
tested  with  acrylonitrile  and  no 
statement  can  be  made  concerning  acute 
or  chronic  toxibty. 

Human  Health 

For  the  ir“'*fimiim  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  acrylonitrile 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  In  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10*'.  10**,  and  10“’.  The 
corresponding  criteria  are  -5fl  pg/L  JJ 58 
fig/l  and  XXX  fig/L  respectively.  If  the 
above  estimates  are  made  lor 
consumption  of" aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  US  fig/L  .65  (ig/L  and  .065  fig/ 
L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
nsk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  risk  level 

Aldrin- Dieldrin  _• 

Dieldrin  *  ■  -  >  ’  "  - 

Freshwater  Aquatic  Life  '  v 

For  dieldrin  the  criterion  to  protect 
fresh  water  aquatic  life  as  derived  using 
the  Guidelines  is  0.0019  pg/1  as  a  24- 
hoor  average  and  the  concentration 
should  not  exceed  2J>  jig/1  at  any  time. 

Saltwater  Aquatic  Life  . 

For  dieldrin  the  criterion  to  protect 
saltwater  aquatic  life  as  derivsd  using  ’ 
the  Guidelines  is  0.0019  pg/1  as  a  24- 
hour  average  and  the  concentration 
should  not  exceed  0-71  pg/1  st  any  .time. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  dieldrin  _ 
through  ingestion  of  contaminated  water 
and  con  taro  in  a  led  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 


assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10**,  10**,  end  10*  ’.  The 
corresponding  criteria  ere  71  ng/L  .071 
ng/L  and  .0071  ngA  respectively.  If  the 
above  estimates  are  made  for 
consumptiotrbf  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  .76  ng/L  .076  ngA  and  .0076 
ng/1  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not  . 
represent  an  Agency  judgment  on  an 
"acceptable"  nsk  leveL 

Aldrin 

Freshwater  Aquatic  Life  _  ’ 

For  freshwater  aquatic  life  the 
concentration  of  aldrin  shonid  not 
exceed  3.0  pg/1  et  any  time.  No  data  are 
available  concerning  tbe  chronic  toxicity 
of  aldrin  to  sensitive  freshwater  aquatic 
life. 

Saltwater  Aquatic  Life 

For  aeltwater  aquatic  life  the 
concentration  of  aldrin  should  not 
exceed  13  fig/l  et  any  time.  No  data  are 
available  concerning  the  chronic  toxicity 
.of  aldrin  to  sensitive  saltwater  aquatic 
life.  ,  ,  • 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  aldrin  through 
ingestion  of  contaminated  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
zero  based  on  the  noo- thresh  old 
assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  whjch 
may  result  in  incremental  increase  of  * 
cancer  nsk  over  the  lifetime  are 
estimated  at  ItT*.  10**,  and  lCT1.  The 
corresponding  criteria  are  .74  ng/l.  .074 
ng/l.  and  .0074  ng/1.  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  tne 
levels  are  79  ng/1.  XT79  ng/1.  and, .0078 
ng/1.  respectively.  Other  concentrations 
respresenting  different  risk  levels  may 
be  calculated  by  use  of  the  Guidelines. 
The  risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an  _ 
"acceptable''  nsk  leveL 


Antimony 

Freshwater  Aquatic  Life 

The  available  data  for  antimony 
indicate  that  acute  and  chronic  toxldt 
to  freshwater  aquatic  life  occur  at 
concentrations  as  low  as  9.000  and  1.6— 
ug/L  respectively,  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  Toxidty  to  algae  occurs  at 
concentrations  as  low  as  610  pg/L 

*  Saltwater  Aquatic  Life 

No  saltwater  organisms  have  been 
adequately  tested  with  antimony,  and 
no  statement  can  be  made  concerning 
acute  or  chronic  toxidty. 

Human  Health 

For  the  protection  of  human  health 
from  jhe  toxic  properties  of  antimony 
ingested  through  water  and 
:  contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  146  ug/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of  antimony 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  45.000  fi. 

Arsenic 

Freshwater  Aquatic  Life 

For  freshwater  aquatic  life  the 
concentration  of  total  recoverable 
bivalent  inorganic  arsenic  should  not 
exceed  440  pg/1  at  any  time.  Short-te — 

'  effects  on  embryos  and  larvae  of  aqu  : 
vertebrate  species  have  been  shown 
occur  at  concentrations  as  low  as  40  fig! 
1. 

Saltwater  Aquatic  Life 

Tbe  available  data  for  total 
recoverable  bivalent  Inorganic  arsenic 
indicate  that  sente  toxidty  to  saltwa 
aquatic  life  occur*  st  concentrations 
low  at  508  pg/1  and  would  occur  at 
lower  concentrations  among  spedes 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concer  : 
the  chronic  toxicity  of  trivaler.t 
inorganic  arsenic  to  sensitive  saltwater 
aquatic  life. 

Human  Health 

For  the  maximum  protection  of  buma.' 
health  from  the  potential  cardnoger 
effects  due  to  exposure  of  arsenic 
through  ingestion  of  contaminated  w_..> 
and  contaminated  aquatic  organisms 
the  ambient  weter  concentration  sh r-’s 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical.  Howe 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  w*  t 
may  result  in  incremental  increase  i 
cancer  risk  over  the  lifetime  are 
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estimated  at  1(T*.  10'*.  and  10~*.  The 
corresponding  criteria  are  22  ng/L  2.2 
ng/L  and  .22  ng/L  raspectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  175  ng/L  175  ng/L  and  1.75 
ng/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for  -  v 
information  purposes  and  does  not  -  ' 
represent  an  Agency  Judgment  on  an  ’■  1. 
“acceptable’*  risk  leveL  -  - 

Asbestos  -  _  ;  '  - 

Freshwater  Aquatic  Ufa 

No  freshwater  organisms  have  been 
testetTwith  any  asbestiform  mineral  and 
no  statement  can  be  made  concerning 
acute  or  chronic  toxicity.  v  ■*,. 

Saltwater  Aquatic  Ufa  '  ’ 

No  saltwater  organisms  have  been  - 
tested  with  any  asbestiform  mineral  and  _ 
no  statement  can  be  made  concerning 
acute  or  chronic  toxicity.  *. 

Human  Health  ’  .  r.  * 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  asbestos  '  ■ 

through  Ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should'  ' 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemicaL  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are  *’*'_■ 
estimated  at  10'*.  KT*.  and  IQ"’.  The 
corresponding  criteria  are  300.000  :  - 

fibers/ 1,30.000  fibers /l.  and  ZJOOO  fibers/ 

1.  respectively.  Other  concmitrations 
representing  different  risk  levels  may  be  , 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not  _ 
represent  an  Agency  judgment  on  an  J 
“acceptable''  risk  leveL  '  -.  . 

Benzene  '  '*  '•'■  •.<  '•  ■ 

Freshwater  Aquatic  Life  '  '  ’i-r 

The  available  data  for  benzene  .  -  ... 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as  - 
low  as  3.300  pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxicity  of  benzene  to 
sensitive  freshwater  aquatic  life 

Saltwater  Aquatic  Lfe 

The  available  data  for  benzene 
ir.C;C3'e  'hat  acute  toxicin.-  to  saltwater 
aquo'it  l.fe  occurs  a:  ccncentra'-or.s  as 


low  as  5.100  pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive-than  those 
tested.  No  definitive  date  are  available 
concerning-the  chronic  toxicity  of 
benzene  to  sensitive  saltwater  aquatic 
life,  but  adverse  effects  occur  at 
concentrations  as  low  as  700  pg/I  with  a 
fish  species  exposed  for  168  days.  / 

•  Human  Health 

"  For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
1  effects  duo  to  exposure  of  benzene 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  baaed  on  the  non- threshold 
assumption  for  this  chemicaL  However, 
zero  level  may  not  be  attainable  at  the  . 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  Increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10'*.  Id-*,  and  10'T.  The 
corresponding  criteria  are  6.8  pg/l  .88 
pg/L  and  .066  pg/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  qrganisms  only, 
excluding  consumption  of  water,  the 
levels  are  400  pg/L  40.0  pg/L  and  4.0  >ig/ 
L  respectively.  Other  concentrations 
.  representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  ie-presented  for 
information  purposes  and  does. not 
represent  an  Agency  judgment  on  an 
“acceptable"  risk  leveL 

Benzidine 

Freshwater  Aquatic  Life  -■ 

The  available  data  for  benzidine 
^indicate  that  acute  toxicity  to  freshwater 
aquatic  fife  occurs  at  concentrations  as' 
low  as  2500  pg/1  and  would  occur  at  '  - 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxicity  of  benzidine  to 
sensitive  freshwater  aquatic  life. 

Saltwater  Aquatic  Life  '  _ 

.  "No  saltwater  organisms  have  been 
tested  with  benzidine  and  no  statement 
can  be  made  concerning  acute  and 
chronic  toxirily.  /  "  .-y  '  -  . 

HtimaruHedlth  ' ■  k  '  -  - •  tr 

For  the  maximum'protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  benzidine 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-lhreshoid 
assumption  for  this  chemical,  However, 
zero  level  may  not  be  attainable  at  the 
p-eseni  lime  Therefore,  the  levels  which 
muy  result  uicrenental  increase  of 


cancer  risk  over  the  lifetime  are 
estimated  at  10'*.  10'*.  and  10'*.  The 
corresponding  criteria  are  1.2  ng/l.  52 
ng/l,  and  .01  ng/l;  respectively,  if  the 
above  estimates  are  made  for 
‘  consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  55  ng/l.  53  ng/l.  and  .05  ng / 

1.  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
“acceptable"  risk  leveL 

Beryllium  „ 

Freshwater  Aquatic  Ufe 

The  available  data  for  beryllium 
Indicate  that  acute  and  chronic  toxicity 
to  freshwater  aquatic  life  occurs  at 
concentrations  as  low  as  130  and  5.3  pg/  , 
L  respectively,  and  would  occur  at  lower 
concentrations  among  species  that  are 
more- sensitive  than  those  tested. 

Hardness  has  a  substantial  effect  on 
acute  toxicity. 

Salt  water  Aquatic  Ufe  - 

The  limited  saltwater  data  base 
available  for  beryllium  does  not  permit  , 
any  statement  concerning  acute  or 
chronic  toxicity. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  beryllium 
through  ingestion  of-contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold  __ 
"  assumption  for  this  chemicaL  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10'*.  10~*.  and  10'  '■  The 
corresponding  criteria  are  37  ng/l.  3.7 
ng/l,  and  .37  ng/l  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  Ml  ng/L  64.1  ng/l.  and  6.41 
ng/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable”  risk  level. 

Cadmium  ' 

Freshwater  Aquatic  Life 

For  total  recoverable  cadmium  'he 
criterion  (in  ug/1)  to  protect  freshwater 
aouatic  life  as  derived  using  the 
Guidelines  is  the  numerical  vaiue  g  \er. 
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by  i »-»m  u  a  24-hour 

average  end  the  concentration  (in  pg/1) 
should  not  exceed  the  numerical  value 
given  by  ,<*••» sxuw—irm  tt  any 
time.  For  example,  a  hardnesses  of  50, 

100.  and  200  mg/1  as  CaCO,  the  criteria 
are  0X12. 0X25.  and  0X51  pg/L 
respectively,  and  the  concentration  of 
total  recoverable  cadminm  should  not 
exceed  1-5, 9X  and  6J  pg/L  respectively, 
at  any  time. 

Saltwater  Aquatic  Life 

For  total  recoverable  cadmium  the 
criterion  to  protect  saltwater  aquatic  life 
as  derived  using  the  Guidelines  is  47 
Mg/1  as  a  24-hour  average  and  the 
concentration  should  not  exceed  59  fig/]  * 
at  any  time. 

Human  Health 

The  ambient  water  quality  criterion 
for  cadmium  is  recomqiended  to  be  .. 
.  Identical  to  the  existing  drinking  water 
standard  which  la  10  pg/L  Analysis  of 
the  toxic  effects  data  resulted  in  a 
calculated  level  which  is  protective  of 
human  health  against  the  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  value 
is  comparable  to  the  present  standard. 

For  this  reason  a  selective  criterion 
based  on  exposure  solely  from 
consumption  of  8-3  grains  of  aquatic 
organisms  was  not  derived.  '  -  '  ~ 

Carbon  Tetrachloride 

Freshwater  Aquatic  Life  —  •  -  _  , 

-  The  available  date  for  carbon 
tetrachloride  indicate  that  acute  toxicity 
to  freshwater  aquatic  life  occurs  at 
concentrations  as  low  as  35X00  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxicity  of_  ^ 
carbon  tetrachloride  to-sensitive 
freshwater  aquatic  life. 

Saltwater  Aquatic  Life  "  ■ 

The  available  data  for  carbon 
tetrachloride  indicate  that  acute  toxicity 
to  saltwater  aquatic  life  occurs  at 
concentrations  as  low  as  50,000  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
that  those  tested.  No  data  are  available 
concerning  the  chronic  toxidty  of  ■  ^ 
carbon  tetrachloride  to  sensitive-  '  ' 
aaJtwaterequatie  life.  *■.--7'—  -- 

Human  Health  '  “ 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic, 
effects  due  to  exposure  of  carbon 
tetrachloride  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms  the  ambient  water 
concentration  should  be  zero  based  on 


the  non-threshold  assumption  for  this 
chemical  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
Incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  1CT*.  10'*. 
and  lCT’.  The  corresponding  criteria  are 
4.0pg/L  AQ  fig/l  and  X4  pg/L 
respectively.  If  the  above  estimate*  are 
made  for  consumption  of  aqnatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  69.4  pg/L  6X4 
pg/L  and  A9  pg/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
Is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  “acceptable"  risk  leveL 

Chlordana 

Freshwater  Aquatic  Life 

For  ehlordsne  the  criterion  to  protect 
freshwater  aquatic  life  at  derived  using 
the  Guidelines  is  0X043  pg/1  as  a  24- 
bour  average  and  the  concentration 
should  not  exceed  2-4  pg/1  at  any  time. 

Saltwater  Aquatic  Life  " 

-  For  chlordane  the  criterion  to  protect ' 
saltwater  aquatic  life  as  derived  using 
the  Guidelines  It  0.0040  pg/1  as  a  24- 
hour  average  and  the  concentration 
should  not  exceed  0.09  pg/1  at  any  time. 

Human  Health  ...  .. 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due. to  exposure  of  chlordane 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threskold 
assumption  for  this  chemicaL  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  Incremental  Increase  of 
cancer  risk  over.the  lifetime  are 
estimated  at  10"*,  1CT and  10"’.  Tb* 
corresponding  criteria  are  4.6  ng/L  .46 
ng/l  and  .046  ng/L  respectively.  If  the- 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  4.6  ng/L  .46  ng/l  and  X48  ng/ 

L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  Is  presented  for 
Information  purposes  and  does  not 
represent  an  Agency  judgment  on  ah 
“acceptable"  risk  level. 

Chlorinated  Benzenes 
Freshwater  Aquatic  Life 

The  available  data  for' chlorinated 
benzenes  Indicate  that  acute  toxicity  to 
freshwater  aquatic  life  occurs  at 


concentrations  as  low  as  250  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more-sensitw 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxicity  of  the 
more  toxic  of  the  chlorinated  benzene 
to  sensitive  freshwater  aquatic  life  bu 
'toxicity  occurs  at  concentrations  as  low 
as  50  pg/1  for  a  fish  species  exposed  for 
7X  days. 

Saltwater  Aquatic  Life 

The  available  data  for  chlorinated 
benzenes  Indicate  that  acute  and 
chronic  toxicity  to  saltwater  aquatic  1 
occur  at  concentrations  as  low  as  160 
and  129  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 
species  that  are  more  sensitive  than 
those  tested.  '  ~ 

Human  Health 

For  the  maximum  protection  of  hurt 
health  from  the  potential  cardnogenii 
effects  due  to  exposure  of 
hexachlorobenzene  through  ingestion  of 
contaminated  water  and  contaminate 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemicaL  However,  zero  level  may  m 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  10**.  10' 
and  10"’.  The  corresponding 
recommended  criteria  are  77  ng/L  .72 
ng/l.  end  X72  ng/L  respectively,  if  the 
above  estimates  are  made  lor 
consumption  of  aquatic  organisms  on 
excluding  consumption  of  water,  the 
levels  are  7.4  ng/L  74  ng/l.  and  .074  ng/ 

L  respectively. 

For  the  protection  of  human  health 
from  the  toxic  properties  of  17.4.5- 
tetrachlorobenxene  Ingested  through 
water  and  contaminated  aquatic 
organisms,  the  ambient  water  criteric 
is  determined  to  be  36  pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of  17.4.5- 
tetrachlorobenzene  ingested  through 
contaminated  aquatic  organisms  alor 
the  ambient  water  criterion  is 
determined  to  be  48  pg/l. 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
pentachlorobenzene  ingested  through 
water  and  contaminated  aquatic 
organisms,  the  ambient  water  criteru 
is  determined  to  be  74  pg/1. 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
pentachlorobenzene  ingested  through 
contaminated  aquatic  organisms  alor 
the  ambient  water  criterion  is 
determined  to  be  65  pg/1. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  deriv 
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at  this  time  das  to  the  insufficiency  ia 
the  available  data  for  trichlorobenzene. 

For  comparison  purposes,  two 
approaches  wen  used  to  derive 
criterion  levels  for  monochlorobeaxene. 
Based  on  available  toxicity  date,  for  the 
protection  of  public  health,  the  derived 
level  is  488  pgA  Using  available 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of  '  ' 

ambient  water,  the  estimated  level  is  20 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria'  ~ 

'  have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Chlorinated-Ethanes  *  •  '  -  ' 

Freshwater  Aquatic  Lift 

The  available  freshwater  data  for 
chlorinated  ethanes  Indicate  that 
toxicity  increeses  greatly  with  ■  - 

increasing  chlorination,  and  that  acute 
toxicity  occurs  at  concentrations  as  low  •' 
at  118.000  pg/l  for  1.2-dichioroethane. 
18,000  pg/1  for  two  trichloroe thanes,  '  -  ; ; 
9.320  pg/I  for  two  tetrachloroeth  ines. 

7.240  pg/1  fur  pentachloroethane.  and 
980  pg/l  for  hexachloroethane.  Chronic 
toxicity  occurs  at  concentrations  as  low  - 
as  20.000  pg/I  for  1.2-dichloroethane.  " ..  - 
9.400  jig/1  for  1.1.2-trichIoroe  thane.  2.400  ‘ 
pg/Ffor  1.1.2.Z-tetrachloroethane.  UOO  : 
pg/1  for  pentachloroethane.  and  540  pg/1 
for  hexachloroethane.  Acute  and  ' 
chronic  toxidty  would  occur  at  lower  5  - / 
concentrations  among  species  that  are  -  ;x 
more. sensitive  than  those  tested.  -A 

^  „^n=- 

Saltwater  Aquatic  Life  '  •  • 

The  available  saltwater  data  for  -  •  ^  • 
chlorinated  ethanes  indicate  that  T ' 
toxicity  increases  greatly  frith  ..  ^ 
increasing,  chlorination  and  that  acute  '  -' 
toxicity  to  fish  and  Invertebrate  species 
occurs  at  concentrations  as  low  as  ' 
113.000  pg/1  for  1.2-dichloroethane.  " 
31.200  pg/1  for  1.1.1-trichloroethane. 

9.020  pg/1  for  1.1.7.2-tetrachloroe  thane.'  "v 
380  pg/1  for  pentachloroethane;  and  940 
.  pg/1  for  hexachloroethane.  Chronic 
toxicity  occurs  at  concentrations  as  kw  - 
as  281  pg/1  for  pentachloroethane.  Acute-' 
and  chronic  toxicity  would  occur  at  ' 
lower  concentrations  among  specie*"  ~*r% 
that  are  more  sensitive  then  those  '' ' 
tested.  - * 7' 

.  Nei  • .  .>  Z.'—r^r  >:  tj 

Human  Health  ,  ._  _  -  _• 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  dus  to  exposure  of  Ut-di-  >.  r 
chloroethsne  through  ingestion  of  ' 

contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 


chemical.  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  In 
Incremental  Increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  1  <T\  1CT*. 
and  10* The  corresponding  criteria  are 
9.4  pgA  -94  pgA  and  .094  pg/1 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  2.430  pg/1.  243 
pgA  and  24J  pg/1  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  “acceptable'  risk  leveL 
-  For  the  protection  of  human  health 
from  the  toxic  properties  of  1,1.1- 
tn chloroethsne  ingested  through  water 
and  contaminated  aquatic  organism,  the 
ambient  water  criterion  is  determined  to 
he  184  mgA  _. 

For  the  protection  of  human  health 
from  the  toxic  properties  of  l.lX-tri- 
chloroethane  ingested  through 
contaminated  aquatic  organismi  alone, 
the  ambient  water  criterion  is 
determined  to  be  1.03  g/L 
.  For  the  mjrimnm  protection  of  human 
health  from  the  potential  carcinogenic 
effecta  due  to  exposure  of  1,1.2- 
trichloroethane  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non- threshold  assumption  for  this 
chemical.  However,  zero  level  may  not 
be- attainable  at  the  present  time. . 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  10**.  10'*, 
and  10"  T  The  corresponding  criteria  are 
80  pgA -B  pg/l  and  X6  pg/1.  . 
respectively,  if  the  above  estimates  are 
made  far  consumption  of  aquatic 
organisms  only,  excluding  consumption  - 
of  water,  the  levels  are  418  pg/l  41.8 
pgA  and  4.18  pg/I  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  lot  Information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  "acceptable"  risk  leveL 

Fat  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  1.1.2^-tetra- 
chloroethane  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the-ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemical  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  is 
Incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*.  10'*. 


and  10**.  The  corresponding  criteria  are 
1.7  pgA  .1?  pg/l  and  .017  pg/l 
respectively.  U  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  107  pg/l  10.7 
pg/L  and  1.07  pg/l  respectively.  Other  • 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
ia  presented  for  information  purposes 
and  does  not  represent  an  Agency 
Judgment  on  an  "acceptable"  risk  leveL 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  hexa¬ 
chloroethane  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemical  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  10**.  10"  *. 

'  and  10*’.  The  corresponding  criteria  are 
19  pg/l  1.9  pg/L  and  .19  pg/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  87.4  pg/l  8J4 
pg/l  and  M7  p g/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  "acceptable"  risk  leveL 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for 
monochldroethane. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  Insufficiency  in 
the  available  data  for  1.1.- 
dichloroethane. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  data  lot  1, 1.1,2- 
tetrachlorge  thane. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for  „ 

pentachloroethane. 

Chlorinated  Naphthalenes 

Freshwater  Aquatic  Life 

The  available  data  for  chlorinated 
naphthalenes  indicate  that  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  1.800  ^g/1 
and  would  occur  at  lower 
concentrations  among  species  thai  are 
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more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  chlorinated 
naphthalenes  to  sensitive  freshwater 
aquatic  life.  ' 

Saltwater  Aquatic  Life 

The  available  data  for  chlorinated 
napthalenes  indicate  that  acute  toxicity 
to  saltwater  aquatic  life  occurs  at 
concentrations  as  low  as  75  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxidty  of 
chlorinated  naphthalenes  to  sensitive 
saltwater  aquatic  life. 

Human  Health  ' 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for  chlorinated 
napthalenes.  - 

Chlorinated  Phenols 
Fresh  water  Aquatic  Life 

The  available  freshwater  data  for 
chlorinated  phenols  indicate  that 
toxicity  generally  increases  with  '  ’ 
increasing  chlorination,  and  that  acute 
toxicity  occurs  at  concentrations  as  low 
as  30  pg/1  for  4-chloro-3-methylphenol  to 
greater  than  500.000  pg/1  for  other  - 
compounds.  Chronic  toxicity  occurs  at 
concentrations  as  low  as  970  pg/1  for 
Z4.6-trichlorophenol.  Acute  and  chronic . 
toxidty  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life  ?  •  . 

The  available  saltwater  data  lot 
chlorinated  phenols  indicate  that  .  .  . 
toxidty  generally  increases  with '  . . 

increasing  chlorination  and  that  acute 
toxidty  occurs  at  concentrations  as  low 
as  440  fig/1  for  2.3.5.6-tetrachloropbenol  . 
and  29.700  p g/1  for  4-chlorophenol. 

Acute  toxidty  would  occur  at  lower 
concentrations  among  speries  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  o7  chlorinated  phenols 
to  sensitive  saltwater  aquatic  life.  .  .. 

■Human  Health'  _  i'.- 

Suffident  data  is  not  available  for  3- 
monochlorophenol  to  derive  a  level 
which  would  protect  against  the 
potential  toxidty  of  this  compound. 

Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  0.1  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  hmitetions  and  have  no 
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demonstrated  relationship  to  potential 
adverae  human  health  effects. 

Suffident  data  is  not  available  for  4- 
monochlorophenol  to  derive  a  level 
which  would  protect  against  the 
.  potential  toxidty  of  this  compound. 
Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  0.1  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no  ^ 
demonstrated  relationship  to  potential 
adverae  human  health  affects. 

Suffident  data  is  not  available  for  25- 
dichlorophenol  to  derive  a  level  which  . 
would  protect  against  the  potential 
toxidty  of  this  compound.  Using 
available  organoleptic  data,  for 
controlling  undesirable  taate  and  odor 
-quality  of  ambient  water,  the  estimated 
level  is  M  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for  „ 
.establishing  a  water  quality  criteria 
have  limitations  and  hava  no 
demonstrated  relationship  to  potential 
'  adverse  human  health  effects. 

Suffident  data  is  not  available  for  2.5- 
dichlorophenol  to  derive  a  level  which 
would  protect  against  the  potential 
toxidty  of  this  compound.  Using  - 
available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  J5  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  Hive  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Suffident  data  is  not  available  for  Z6- 
dichlorophenol  to  derive  a  level  which 
would  protect  against  the  potential  - 
toxidty  of  this  compound.  Using 
.  available  organoleptic  data,  for 
-  controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  2  pg/L  It  should  be  recognized 
that  organoleptic  date  as  e  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Suffident  data  is  not  available  for  3.4- 
dichloropbenol  to  derive  a  level  which 
would  protect  against  the  potential 
toxidty  of  this  compound.  Using 
available  organoleptic  data,  for 
.  controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  2  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Sufficient  data  is  not  available  for 
2.3,4,6-tetrachlorophenoI  to  derive  a 
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level  which  would  pro'ect  against  the  * 
potential  toxicity  of  this  compound. 
Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  1  pg/L  It  ahould  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverae  human  health  effects. 

For  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  for  2.4.5- trichloropheno' 
Based  on  available  toxicity  data,  for  the 
protection  of  public  health,  the  derived 

'.level  Is  ZB  mg/L  Using  available 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  is  IX 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 

-  establishing  a  water  quality  criteria 

'  have  limitations  and  have  no 

demonstrated  relationship  to  potential 
advene  human  health  effects. 

For  the  maximum  protection  of  hurm 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  Z4.fr- 
trichlorophenol  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  ahould  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemicaL  However*  zero  level  may  no' 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  ov 
the  lifetime  are  estimated  at  10"‘.  1CT‘. 
and  10'T.  The  corresponding  criteria  are 
12  pg/L  12  pg/1.  and  .12  pg/1 
respectively.  If  the  above  estimates  ar 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  38  pg/L  3-6  pg/L 
and  .36  pg/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  o. 
the  Guidelines.  The  risk  estimate  range 

.  is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  "acceptable"  risk  levs. 

Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimate 
level  is  2  pg/1.  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criterion 
have  limitations  and  have  no 
demonstrated  relationship  to  polemic 
adverse  human  health  effects. 

Sufficient  data  is  not  available  for  2- 
methyl-4-chlorophenol  to  derive  a  lev- 

-  which  would  protect  against  any 
potential  toxicity  of  this  compound. 
Using  available  organoleptic  data  for 
controlling  undesirable  taste  and  oao 
qualify  of  ambient  water,  the  estimati 
level  is  1800  Mg/L  It  should  be 
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recognized  that  organoleptic  data  as  a 
baais  (or  establishing  a  water  quality 
criterion  have  limitatlona  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Sufficient  data  is  not  available  for  3- 
methyl  4-chlorophsnol  to  derive  a  level 
which  would  protect  against  the 
potential  toxicity  of  this  compound. 
Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor  ' 
quality  of  ambient  water,  the  estimated 
level  is  3000  pg/L  It  should  be 
recognized  that  organoleptic  data  aa  a  ! 
basis  for  establishing  a  water  quality 
criterion  have  limitations  and  have  no 
demonstrated  relationship  to  potential  ' 
adverse  human  health  effects. 

Sufficient  data  is  hot  available  for  3- 
methyl-6-chlorophsnoi  to  derive  a  level 
which  would  protect  against  the  _ 
potential  toxicity  of  this  compound. 
Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  20  >ig/L  It  should  bs  recognized 
that  organoleptic  data  aa  a  basis  far 
establishing  a  water  quality  criterion  .' 
have  limitations  and  have  no  ! 
demonstrated  relationship  to  potential 
adverse  human  health  effects. . ' . . .  \ 

Chloroalkyl  Ethers  ‘  .  —  -  -K 

>  ■  •'  •  ~ 

Freshwater  Aquatic  Life 

The  available  data  for  chloroalkyl 
ethers  indicate  that  acute  toxicity  to 
freshwater  lquatic  life  occurs  at 
concentrations  as  low  as  238.000  fig 
end  would  occur  at  lower  _i  * 

concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No  " 
definitive  data  are  available  concerning 
the  chronic  toxicity  of  chloroalkyl  ethers 
to  sensitive  freshwater  aquatic  life.  • 

Saltwater  Aquatic  Life  v. :  *■ 

No  saltwater  organisms  have  bees  ~  ■  ■ 
tested  with  any  chloroalkyl  ether  and  no 
statement  can  be  made  concerning  acute 
and  chronic-toxicity.  3."; 

Human  Health  .  ...  ; 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  bis- '  •  •'-* 

(chloromethyl}*ther  through  Ingestion 
of  contaminated  water  end 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
"zero  based  on  the  non-threshold  ‘ 
assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  nsk  over  the  lifetime  are 
estimated  at  30*‘.  i(T*.  and  10" ’.The 
corresponding  criteria  are  .038  ng/l 
.0038  cg/'L  and  .00038  ng/l  respectively. 


If  the  above  estimates  are  made  for  ' 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  sre  18.4  ng/l  134  ng/l  and  .184 
ng/L  respectively.  Other  concentrations 
representing  different  risk  level!  may  be 
calculated  by  usa  of  the  Guidelines.  The 
risk  estimate  range  la  presented  for 
Information  purposes  and  does  not 
represent  an  Agency  Judgment  on  an 
“acceptable"  risk  level 
_ For  the  murimnm  protection  of  human 
health  from  the  potential  carcinogenic 
effects  dus  to  exposure  of  bis  (2-  ' 

'  chloroe thy  11  ether  through  ingestion  of 
.  contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
tbs  non-threshold  assumption  for  this 
chemical  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  pancer  risk  over  - 
the  lifetime  are  estimated  at  10"*.  10"', 
and  10"*.  The  corresponding  criteria  are 
J  fig/l  J03  fig/\.  and  303  pg/l- '  -  ** 

respectively.  If  the  above  estimates  are 
made  lor  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  13.8  fig/l.  1.38 
>ig/l  and'.138  ftg/L  respectively.  Other 
.  concentrations  representing  different 
_-riak  levels  may  be  calculated  by  use  of  ' ' 
.  the  Guidelines.  The  risk  estimate  range 
■  is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  “acceptable"  risk  leveL 
For  the  protection  of  human  health 
-  from  the  toxic  properties  of  bis  (2- 
chloro isopropyl)  ether  ingested  through 
water  and  contaminated  aquatic 
organisms,  the  ambient  water  criterion  . 
la  determined  to  be  34J  >ig/L 
'*  •*  For  the  protection  of  human  health 
from  the  toxic  properties  of  bis  [2-  -- 

chloroisopropyl)  ether  ingested  through 
contaminated  aquatic  organisms  alone. 

•  the  ambient  water  criterion  is 
;  determined  to  be  <36  mg/l 

Chlorofonn 

Freshwater  Aquatic  Life  .  y 

'  The  available  data  for  cboloroform 
Indicate  thet  acute  toxicity  to  freshwater 
^aquatic  life  occurs  at  concentrations  as 
low  as  2&900  pg/L  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  the  three 
tested  species.  Twenty-seven-day  LC50 
values  indicate  that  chronic  toxicity 
occurs  at  concentrations  as  low  as  1340 
Mg/1  and  could  occur  at  lower 
concentrations  among  spears  or  other 
life  stages  that  are  more  sensitive  than  ’ 
the  earliest  life  cycle  stage  o f  the 
rainbow  troot. 


Saltwater  Aquatic  Life 

The  data  best  lor  saltwater  species  is 
limited  to  one  test  and  no  statemsnt  can 
be  made  concerning  acute  or  chronic 
toxicity. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
’  effects  due  to  exposure  of  chloroform 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
.be  zero  based  on  the  non-threshold 
assumption  for  this  chemical  However, 
zero  level  jhay  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10*  *.  10“*,  and  10*’.  The 
corresponding  criteria  are  1  JO  pg/L  .19 
pg/l  and  .019  jig/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  157  >ig/L  15.7  pg/l  and  1.57 
pg/l  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  us'e  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  risk  leveL 

2-ChlorophenoI 

Freshwater  Aquatic  Life 

The  availabe  data  for  2-chlorophenol 
■  indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  4.380  >ig/l  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  that  those  tested. 
No  definitive  data  are  available 
concerning  the  chronic  toxicity  of  2- 
*  chiorophenol  to  sensitive  freshwater 
aquatic  life  but  flavor  impairment  occurs 
in  one  species  of  fish  at  concentrations 
as  low  as  2.000  jig/1. 

—Saltwater  Aquatic  Life 

No  saltwater  organisms  have  been 
tested  with  2-chlorophenol  and  no 
statement  can  be  made  concerning  acute 
and  chronic  toxicity. 

Human  Health ' 

Sufficient  data  is  not  available  for  2- 
chlorophenol  to  derive  a  level  which 
would  protect  against  the  potential 
toxicity  of  this  compound.  Using 
available  organoleptic  data,  for 
controlling  undesirable  taate  and  odor 
quality  of  ambient  water,  tbe  estimated 
level  if  0.1  \igl\.  It  should  be  recognized 
that  organoleptic  data  a*  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
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demonstrated  relationship  to  potential 
adverse  human  health  affects. 

Chromium 

Freshwater  Aquatic  Life 

For  total  recoverable  hexavalent 
chromium  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
the  Guidelines  is  0l29  n-iJ\  as  a  24-hour 
average  and  the  concentration  should 
not  exceed  21  jig/1  at  any  time. 

For  freshwater  aquatic  life  the  . 
concentration  (in  pg/1)  of  total 
recoverable  trivalent  chromium  should 
not  exceed  the  numerical  value  given  by 
*,e(l-08|ln(hardness)) + 3.48)“  •«  *ny 
time.  For  example,  at  hardnesses  of  SO. 
100  and  200  mg/1  as  CaCO>  the 
concentration  of  total  recoverable 
trivalent  chromium  should  not  exceed 

Win  4.700.  and  8.900>ig/l  respectively, 
at  any  time.  The  available  data  indicate  „ 
that  chronic  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  a  44  p.g/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested. 

Saltwater AquaticJJfe  ' 

For  total  recoverable  hexavalent 
chromium  the  aiterion  to  protect 
saltwater  aquatic  life  as  derived  using 
the  Guidelines  is  18  pg/1  as  a  24-hour 
average  and  the  concentration  should  "  . 
not  exceed  1.280  pg/1  at  any  time. 

For  total  recoverable  trivalent 
chromium,  the  availabe  data  indicate 
that  acute  toxicity  to  saltwater  aquatic 
life  occurs  at  concentrations  as  low  as 
10.300  pg/1.  and  would  occur  at  lower 
concentrations  amoung  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  trivalent  chromium  to 
sensitive  saltwater  aquatic  life. .  .  „ 

Human  Health  ' 

For  the  protection  of  human  health 

from  the  toxic  properties  of  Chromium 
Ill  ingested  through  water  and 
contaminated  aquatic  organisms,  the  — 
ambient  water  criterion  is  determined  to 
be  170  rog/1. 

For  the  protection  of  human  health  ~ 
from  the  toxic  properties  of  Chromium 
UJ  ingested  through  contaminated  ' . 
aquatic  organisms  alone,  the  ambient 
water  criterion  it  determined  to  be  3433  - 
mg/L  -  v  . 

The  ambient  water-qualify  criterion  " 
for  total  Chromium  VI  is  recommended 
to  be  identical  to  tbe  existing  drinking 
water  standard  which  is  50  jsg/1. 

Analysis  of  the  toxic  effects  data 
resulted  in  a  calculated  level  which  is 
protective  of  human  health  against  the 
ingestion  of  contaminated  weter  end 
contaminated  aquatic  organisms.  The 


calculated  value  Is  comparable  to  the 
present  standard.  For  this  reason  a 
selective  criterion  based  on  exposure 
solely  from  consumption  of  6.5  grams  of 
aquatic  organisms  was  not  derived. 

Copper 

Freshwater  Aquatic  Life 

For  total  recoverable  copper  the 
criterion  to  protect  freshwater  aquatic 
.life  as  derived  using  the  Guidelines  is  8.8 
pg/1  as  a  24-hour  average  end  the 
concentration  (in  >ig/l)  should  not 
exceed  the  numerical  value  given  by 
e(0M[ln(hardneM)}-l  23)  at  any  time. 

For  example,  at  hardnesses  of  50, 100. 
and  200  mg/I  CaCO>  the  concentration 
of  total  recoverable  copper  should  not 
exceed  12  22  and  43  pg/1  at  any  time. 

Saltwater  Aquatic  Life 

For  total  recoverable  copper  the 
criterion  to  protect  saltwater  aquatic  life 
as  derived  using  the  Guidelines  it  4.0 
gig  /I  as  a  24-hour  average  and  the 
concentration  should  not  exceed  23  fig/1 
at  any  tima. 

Human  Health 

Sufficient  data  is  not  available  for  - 
copper  to 'derive  e  level  which  would 
protect  against  the  potential  toxicity  of 
this  compound.  Using  available  - 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  tbe  estimated  level  is  1 
mg/L  It  thould  be  recognised  that 
organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Cyanide  • 

Freshwater  Aquatic  Life  ~  -  ■ 

Ear  free  cyanide  (sum  of  cyanide 
present  as  HCN  and  CN',  expressed  as 
CN)  the  criterion  to  protect  freshwater 
aquatic  life  es  derived  using  the 
Guidelines  is  3.5  pg/1  as  a  24-hour  ' 
average  and  the  concentration  should 
not  exceed  52  fig/1  at  any  time.  „ 

Saltwater  Aquatic  Life  -  * 

The  available  data  for  free  cyanide 
(rum  of  cyanide  present  as  HCN  and 
_  CN',  expressed  as  CN)  Indicate  that  - 
acute  toxidty  to  saltwater  aquatic  life 
-  occurs  at  concentrations  as  low  as  30 
fig/1  and  would  occur  at  lower  ^  _ 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  If  the 
acute-chronic  ratio  for  saltwater 
organisms  is  similar  to  that  for 
freshwater  organisms,  chronic  toxicity 
would  occur  at  concentrations  es  low  es 
20  fig/1  for  the  tested  species  and  at 
lower  concentrations  among  species 


that  are  more  sensitive  than  those 
letted. 

Human  Health 

The  ambient  water  quality  criterion 
for  cyeTQde  is  recommended  to  be 
identical  to  the  existing  drinking  water 
standard  which  is  200  fig/L  Analysis  of 
the  toxic  affects  data  resulted  in  a 
calculated  level  which  1*  protective  of 
human  health  against  the  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  val 
is  comparable  to  the  present  standard. 
For  this  reason  a  selective  criterion 
basecTon  exposure  solely  from 
consumption  of  6.5  grams  of  squstic 
organisms  was  not  derived. 

DDT  and  Metabolites 
Freshwater  Aquatic  Life 
DDT 

For  DDT  and  its  metabolites  the 
criterion  to  protect  freshwater  aquatic 
life  at  derived  using  the  Guidelines  is 
0.0010  pg/1  as  a  24-hour  average  and  0 
concentration  should  not  exceed  1.1  n%!\ 
at  any  time. 

TDE 

The  available  data  for  TDE  indicate 
that  acute  toxicity  to  freshwater  aquatic 
life  occurs  at  concentrations  as  low  as 
0.6  pig/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  TDE  to  sensitive 
freshwater  aquatic  life. 

DDE 

The  available  data  Tor  DDE  indicate 
that  acute  toxicity  to  freshwater  aquati. 
life  occur*  at  concentrations  as  low  as 
1.050  fa.g/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxidty  of  DDE  to  sensitive 
freshwater  aquatic  life. 

Saltwater  Aquatic  Life 
DDT 

For  DDT  and  its  metabolites  the 
criterion  to  protect  saltwater  aquatic  lift 
•s  derived  using  the  Guidelines  is  0.0010 
fi.g/1  as  a  24-hour  average  and  the 
concentration  should  not  exceed  0.13 
pg/1  at  any  time. 

TDE 

The  available  data  for  TDE  indicate 
that  acute  toxidty  to  saltwater  aquatic 
life  occur*  at  concentrations  as  low  as 
3.6  fig/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested  No 
data  are  available  concerning  the 
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chronic  toxicity  of  TDK  to.  sensitive 
saltwater  aquatic  Ufa. 

DOE 

The  available  data  for  DDE  indicate 
that  acute  toxicity  to  saltwater  aquatic 
life  occurs  at  concentrations  as  low  as 
.  14  pg/l  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tasted.  No 
data  are  available  concerning  the 
chronic  toxidty  of  DDE  to  sensitive 
saltwater  aquatic  Ufa 

Human  Health  ■  . — 

For  the  maximum  protaction  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  oT  DDT  through 
ingestion  of  coats  mins  ted  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
sera  based  on  the  non-threshold 
assumption  for  this  chemical.  However, 
sera  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  1  <r‘.  HT*.  and  I  O'*.  The 
corresponding  criteria  are  24  ng/l  .024 
ng/l  and  .0024  ng/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, . 
excluding  consumption  of  water,  the 
levels  are  24  ng/l.  .024  ng/l  and  .0024 
ng/l  respectively.  Other  concentrations  -- 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
Information  purposes  and  does  not 
reprgsent-an  Agency  Judgment  of  an  " 
"acceptable”  risk  leveL 

Dichioro  benzenes  ' 

Freshwater  Aquatic  Life 

The  available  data  for 
dichlorobenzenes  indicate  that  acute 
and  chronic  toxicity  to  freshwater  v 
aquatic  life  ocean  at  concentrations  as 
low  aa  12X20  and  763  pg/L  respectively, 
and  would  occur  at  lower  * 

concentrations  among  spedes  that  are  . 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life  •  .  - 

The  available. data  for 
dichlorobenzenes  indicate  that  acute 
toxicity  Jo  saltwater  »  qua  be  life  occurs 
it  concentrations  as  low  as  1270  pg/l 
and  would  occur  at  lower  r  '  -  -  • v 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  dichJorobenzenes  to 
sensitive  saltwater  aquatic  lilt. 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
dichlorobenzenes  (ail  isomers)  ingested 


through  water  and  contaminated  aquatic 
organisms,  ths  ambiant  water  criterion 
Is  determined  to  be  400  pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
di chlorobenzenes  (ail  isomers)  ingested 
through  contaminated  aquatic  organisms 
•Iona,  tbs  ambient  water  criterion  is 
dstannined  to  be  2.6  mg/L. 

'  Dichloro  bead  dines 

Freshwater  Aquatic  Ufa 

Ths  date  bast  available  lor 
dichloro benzi dines  and  freshwater 
organisms  Is  limited  to  one  test  on 
bi ©concentration  of  3.3'- 
dichlorobenzidine  and  no  statement  can 
be  mads  concerning  scute  or  chronic 
toxidty. 

Saltwater  Aquatic  Life  '  . 

■  No  ssltwater  organisms  have  been 
tested  with  any  dichlorobenzidine  and 
no  statement  can  be  made  concerning 
acute  or  chronic  toxicity. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic  - 
effects  due  to  exposure  of 
dichlorobenzidine  through  ingestion  of 
J  contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water  - 
concentration  should  be  zero  base  on 
the  non-threshold  assumption  for  this 
chemicaL  However,  zero  level  may  not 
be  attainable  at  the  present  time.  „ 
Therefore?  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  a re  estimated  at  10'*.  10'*, 
and  10~ I  The  corresponding  criteria  are 
.103  pg/l  .0103  pg/L  and  .00103  pg/1, 
respectively.  If  the  above  estimates  are 
'  nude  for  consumption  of  aquatic 

-  organisms  only,  excluding  consumption 

-  of  water,  the  levels  are  204  pg /J.  2204 

-  pg/L  and  .00204  pg/L  respectively. 

Other  concentrations  representing 

■  different  risk  levels  may  be  calculated 
by  use  of  the  Guideline*.  The  risk 
estimate  range  is  presented  for 
information  purposes  and  does  not 
.  represent  an  Agency  judgment  on  an 
"acceptable  ' risk  level 

Dichloroalbylenes  — 

Freshwater  Aquatic  Life 

The  available  data  for  ' 
dichloroetbylenes  indicate  that  acute 
toxidty  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  11.600  pg/l 
-  and  would  occur  at  lower 

concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
definitive  data  are  available  concerning 
the  chronic  toxicity  of  dichlorethylenes 
to  sensitive  freshwater  aquatic  life. 


Saltwater  Aquatic  Ufe 

The  available  data  for 
dichlorethylenes  indicate  that  acuta 
toxidty  to  saltwater  aquatic  life  occurs 
at  concentre tiona  as  tow  as  224.000  pg/ 
and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  era  available  concerning  the 
chronic  toxidty  dichloroetbylenes  to 
sensitive  saltwater  aqoatic  life. 

Human  Health 

For  the  maximum  protection  of  humar 
•  health  from  the  potential  carcinogenic 
effects  due  to  exposure  of 
Ll-dichtoroethyiene  through  Ingestion  o 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  noa-thrashold  assumption  for  this 
chemical  However,  zero  level  may  not 
,  be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
incremental  Increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  HT*.  10" • 
and  10”’.  The  corresponding  criteria  are 
•33  pg/l.  .033  pg/l.  and  .0033  pg/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  18.5  pg/l  1.85 
pgA  and  .185  pg/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
Is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  "acceptable''  nsk  leveL 

Using  the  present  guidelines,  a 
-  satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficency  in  the 
available  data  for  1,2-dichloroethylene. 

2.4-Dichlorophenol 
Freshwater  Aquatic  Ufe 

The  available  data  for  2.4- 
dichlorophenol  indicate  that  acute  and 
chronic  toxiaty  to  freshwater  aquatic 
Ufe  occurs  at  concentrations  as  low  as 
2.020  and  365  pg/l  respectively,  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
that  those  tested.  Mortality  to  early  lie 
stages  of  one  species  of  fish  occurs  at 
concentrations  as  low  as  70  pg/L 

Saltwater  Aquatic  Ufe 

Only  one  test  hat  been  conducted 
with  saltwater  organisms  on  2.4- 
dichlorophenol  and  no  statement  can  be 
made  concerning  acute  or  chronic 
toxicity. 

Human  Health 

For  comparison  purposes,  tv.o 
approaches  were  used  to  derive 
criterion  levels  for  2.4-dichloropbencl 
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Based  on  available  toxicity  data,  for  the 
protection  of  public  health,  the  derived 
level  is  3.09  mg/L  Using  available 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  la  OJ 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Dichloro  pro  panes /Dichloropropenes 
Freshwater  Aquatic  Life  .  - 

The  available  data  for 
dichloropropanes  Indicate  that  acute 
and  chronic  loxidty  to  freshwater 
aquatic  life  occurs  at  concentrations  at 
low  as  23.000  and  5,700  pg/L 
respectively,  and  would  occur  at  lower  * 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested. 

The  available  data  for 
dichloropropenes  indicate  that  acute 
and  chronic  toxidty  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  6.060  and  244  pg/L  respectively, 
and  would  occur  at  lower 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life  ■  ".  S 

Tat  available  data  for  - 

dichloropropanes  indicate  that  acute 
and  chronic  toxidty  to  saltwater  aquatic 
life  occurs  at  concentrations  as  low  as 
10.300  and  3.040  pg/l  respectively,  and 
would  occur  at  lower  concentrations 
among  spedes  that  are  more  sensitive 
than  those  tested.  .  .  ^  ■ 

The  available  data  far  -  ■*> 

dichloropropenes  indicate  that  acute 
toxidty  to  saltwater  aquatic  life  occurs 
at  concentrations  as  low  a  as  790  pg/l 
and  would  occur  at  lower 
concentration*  among  spede*  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxfdty  of  dichloropropenes  to 
sensitive  saltwater  aquatic  life 

Human  Health  ~  .  , .-  ■  -  •- 

Using  the  present  guidelines,  e 
satisfactory  criterion  c enrol  be  derived 
at  this  time  due  to  the  insuffidency  in 
the  available  data  for  dichloropropanes. 

For  the  protection  of  human  health 
from  the  toxic  properties  of  ~~ 

dichloropropenes  ingested  through 
water  and  contaminated  aquatic 
organisms,  the  ambient  water  criterion 
is  determined  to  be  87  pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
dichloropropenes  ingested  through 
contaminated  aquatic  organisms  alone. 


the  ambient  water  criterion  is 
determined  to  be  14.1  mg/L 

2. 4- Dime  thylphenol 
Freshwater  Aquatic  Life 

The  evailable  data  for  2.4- 
dimathylphenol  indicate  that  acuta 
toxidty  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  2.120  pg/l 
and  would  occur  at  lower 
concentrations  among  spedes  that  are 
more  sensitive  than  thosa  tested.  No 
data  are  available  concerning  the 
chronic  toxidty  of  dimethylphenol  to 
-  sensitive  freshwater  aquatic  life. 

Saltwater  Aquatic  Life 

No  saltwater  organisms  have  been 
tested  with  2.4-dimethylphenol  and  no 
statement  can  be  made  concerning  scute 
and  chronic  toxidty.  - 

Human  Health 

Suffidfcnt  data  are  not  evailable  for 

2.4- dimethylphenol  to  derive  e  level 
which  would  protect  against  the 
potential  toxidty  of  this  compound- 
Uaing  available  organoleptic  data,  for 
controlling  under* irable  taste  and  odor 

'lity  of  ambient  water,  the  estimated 
i  is  400  pg/L  It  should  be  recognized 
that  organoleptic  data  at  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  eilects. 

2.4- Dimtrotoluene 
Freshwater  Aquatic  Life 

The  available  date  for  2.4-  -« 

dinitrotoiuene  indicate  that  acute  end 
chronic  toxidty  to  freshwater  aquatic 
life  occurs  at  concentrations  as  low  as 
330  and  230  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  spedes  that  are  more  sensitive 
than  those  tested. 

Saltwater  Aquatic  Life 

'  The  available  data  for  2.4- 
dinitrotoluenes  indicate  that  acute  — 

.  toxidty  to  saltwater  aquatic  life  occurs 
at  concentrations  as  low  as  590  pg/l  and 
would  occur  at  lower  concentrations 
among  species  that  art  mors  sensitive 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxidty  of  2.4- 
dinitrotoluenes  to  sensitive  saltwater 
aquatic  life  but  a  decrease  in  algal  cell 
numbers  occurs  st  concentrations  as 
low  as  370  pg/L 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  2.4- 
dmitrotoluene  through  ingestion  of 
contaminated  water  and  contaminated 


aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  o.. 
the  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  nc‘ 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  resul. 
Incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*  10~* 
and  10*1  The  corresponding  criteria  a 
1.1  pg/l  0.11  pg/l  and  0J)11  pg/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumptic 
of  water,  the  levels  are  91  pg/L  9.1  pg. 
and  Q.91  pg/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  uae  o 
the  Guidelines.  The  risk  estimate  rang 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
Judgment  on  an  ‘'acceptable**  risk  levi 

1£-Dipbenylhydrazine 

Freshwater  Aquatic  Life 

The  available  data  for  1.2- 
diphenylhydrazine  indicate  that  acute 
toxidty  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  270  pg/l ; 
would  occur  at  lower  concentrations 
among  ipedes  that  are  more  sensitive 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxidty  of  1.2- 
diphenylhydrazine  to  sensitive 
freshwater  aquatic  life. 

Saltwater  Aquatic  Life 

No  saltwater  organisms  have  been 
tested  with  1.2-diphenylhydranne  am, 
no  statement  can  be  made  concerning 
acute  and  chronic  toxicity. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  caranogenu 
effects  due  to  exposure  of  1.2- 
diphenylhydrazine  through  ingestioD  u. 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  o 
the  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  msy  resul 
Incremental  increase  of  cancer  risk  o> 
the  lifetime  ere  estimated  at  ltr*.  10**, 
and  NT’.  The  corresponding  entena  » 

422  ng/l  42  ng/1.  and  4  ng/l 
respectively.  If  the  above  estimates  a 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  5.6  pg/L  0.56 
Pg/l  and  0.056  pg/L  respectively. 

Other  concentration*  representing 
different  ntk  levels  may  be  calculated 
by  use  of  the  Guidelines.  The  nsk 
estimate  range  is  presented  for 
information  purposes  and  does  not 


4 


represent' an  Agency  Judgment  on  an 
“acceptable"  risk  laveL  ..  - 

Eadoaulfan 

Freshwater  Aquatic  Life  .  _J 

for  endosulfan  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
tiie  Guidelines  IsUOM  Mg/1  as  a  24-hour 
avenge  and  the  concentration  should  , 
not  exceed  0-22  j»g/l  at  any  time. 

Saltwater  Aquatic  Life 
For  the  criterion  to  protect 

saltwater  aquatic  life  as  derived  using 
the  Guidelines  la  0.0087  Mg/1  as  e  24- 
hour  avenge  and  the  concentration 
should  not  exceed  0-034  jig/1  at  any 
time.  ,  - 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of  endosulfan 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be74fig/L  '  • 

For  the  protection  of  human  health 
from  the  toxic  properties  of  endosulfan 
Ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  130  jig/L  "r 

-  v"  _ j.-  -  -  >  -  • 

Endrin  ■  . : ' 

Freshwater  Aquatic  Life  '  '  '  .  '  TV 

v-  -  s  —  e  *v 

-  For  endrin  the  criterion  to  protect 

freshwater  aquaticTife  at  derived  using  - 
the  Guideline*  is  0.0023  Mg/1  as  •  24- 
hour  average  and  the  concentration  ^  ■ 
should  not  exceed  0.18  *ig/l  at  any  time. 

Saltwater  Aquatic  Life  '  -  -  *  -  =•  -  . 

For  endrin  the  criterion  to  protect 
saltwater  aquatic  life  a*  derived  using 
the  Guidelines  is  0.0C23  fig/1  «s  *  24- 
hour  s  re  rags  and  the  concentration  ^  ' 
should  not  exceed  0JD7  pg/1  at  any  ^ 
time.  *  ~  i 

Human  Health  J  — — - 
The  ambient  water  quality  criterion  - 
for  endrm  la  recommended  to  be 
identical  to  the  existing  drinking  water  - 
standard  which  is  l>g/l.  Analyse*  of  the 
toxic  effects  data  resulted  in  s  _ 
calculated  level  which  is  protective  of  ' 
human  health  against  the  ingestion  of  :  ~ 
contaminated  water  and  contaminated" 
aquatic  organism*.  The  calculated  value 
it  comparable  to  the  present  standard. 
For  ttus  reason  a  selective  entenoo 
baaed  on  expocure  solely  from 
consumption  of  8.3  grams  of  aquatic 
organisms  was  not  derived. 

Ethylbenzene  .  , 

F-esr,  water  Aqcaltc  L  V 

The  svsilable  daia  for  ethylbenzene 
indicate  that  acute  toxiaty  to  freshwater 


aquatic  lift  occurs  at  concentrations  as 
low  as  32.000  Mg/I  and  would  occur  at' 
lower  concentrations  among  spacies 
that  art  more  sensitive  than  those 
tested.  No  definitive  dets  are  available 
concerning  the  chronic  toxicity  of 
ethylbenzene  to  sensitive  freshwater 
aquatic  Ufa.  • 

Saltwater  Aquatic  Life  -  _ 

Tba  available  data  for  ethylbenzene 

•  tiuficate  that  acuta  toxicity  to  saltwater 
aquatic  life  occurs  at  concentrations  as 
low  at  430  p.g/1  and  would  occur  at  '  . 
lower  concentration*  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxidty  of  ethylbenzene  to 
sensitive  saltwater  aquatic  life. 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
ethylbenzene  ingested  through  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  criterion  It 
determined  to  be  1.4  mg/L  i 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
.  athylbenzene  ingested  through 
contaminated  aquatic  organisms  alone. 

-  the  ambient  water  criterion  is  - 

determined  to  be  3.28  mg/L  . 

.  Fluoranthene  .  '■ 

Freshwater  Aquatic  Life 

The  available  data  for  fluoranthene 
Indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  3860  Mg/1  «od  would  occur  at 
lower  concentri  tions  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 

-  -  the  chronic  toxidty  of  fluoranthene  to 

sensitive  freshwater  aquatic  life. 

Saltwater  Aquatic  Life 

The  sveilabie  data  for  fluoranthene 
tndicate  that  scute  tnd  chronic  toxicity 

Mo  saltwater  squatic  Ufe  occur  st 

concentrations  as  low  st  40  and  18  u a / 1. 
respectively,  and  would  occur  st  lower 
eoncentra tions  among  species  that  are 
more  sensitive  than  those  tested. 

Human  Health  * 

For  the  protection  of  human  health 
from  the  toxic  properties  of  fluoranthene 
Ingested  through  water  snd 
contaminated  tensile  organisms,  the 
ambient  water  criterion  is  determined  to 
be  42  ug/' 

For  the  protection  cf  human  health 
from  the  toxic  properties  of  fluoranthene 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
cr.ter.cn  .$  determined  to  be  ;-l  i.g/1 


Halo*  than 
Fresh  water  Aquatic  Life 
The  available  data  for  haloethers 
indicate  that  acute  and  chronic  toxicity 
to  freshwater  aquatic  life  occur  at 
concentrations  as  low  at  360  snd  122 
ug/L  respectively,  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested. 

I  ■ 

Saltwater  Aquatic  Ufh 

No  saltwater  organisms  have  been 
tested  with  any  haloetber  and  no 
statement  can  be  made  concerning  acute 
or  chronic  toxicity. 


Human  Health 

Ueing  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  Insufficiency  ^ 
the  available  data  for  haloethers. 

Haiomethanes 
Freshwater  Aquatic  Life 

The  available  data  for  haiomethanes 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  11.000  Mg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  thosa 
tested.  No  data  are  available  concerning 
the  chronic  toxicity  of  haiomethanes  to 
sensitive  freshwater  aquatic  life. 

Salt  water  Aquatic  Life 

The  available  data  for  haiomethanes 
indicate  that  acute  and  chronic  toxiaty 
to  saltwater  aquatic  life  occur  at  - 
concentrations  as  low  as  12.000  and 
6.400  Mg/h  respectively,  and  would 
occur  at  lower  concentrations  among 
species  that  are  more  sensitive  than 
those  tested-  A  decrease  in  algal  cell 
numbers  occur*  at  concentrations  as 
low  as  11.500  Mg/t 

•  Human  Health  . 

For  the  maximum  protection  of  huraa 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of 
chloromethane.  broroomethane, 
dichloromethane. 
bromodichlorometbane. 
tribromomethane. 
dichlorodifluoromethane. 
tnchlorofluorome thane,  or  combir.atio 
of  these  chemicals  through  ingestion  c 
contaminated  water  and  contaminate 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  c 
the  non-threshold  assumption  fer  this 
chemical.  However,  zero  level  may  n. 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  res- 
incremental  increase  of  cancer  nsx.  c 
the  lifetimes  are  estimated  at  10'*,  1C 
and  10*  \  The  corresponding  enter  a 
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fig/L  030  pg/1  and  0.019  jig/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  157  pg/l  15.7 
pg/L  and  137  pg/L  respectively:  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  “acceptable"  rak  level 

—  Heptachlor 
Freshwater  Aquatic  Life 

For  heptachlor  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
the  Guidelines  is  04)038  pg/1  ss  s  24- 
hour  average  and  the  concentration 
should  not  exceed  0.52  pg/1  at  any  time. 

Saltwater  Aquatic  Life  r 


For  heptachlor  the  criterion  to  protect 
saltwater  aquatic  tife  as  derived  osing 
the  Guidelines  Is  0.0030  pg/1  as  a  24- 
hour  average  and  the  concentration 
should  not  exceed  0.053  pg/1  at  any 
time.  '  • 


Human  Health  .  \ 


For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic  _ 
effects  due  to  exposure  of  heptachlor 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  In  Incremental  Increase  of 
cancer  risk,  over  the  lifetimes  are 
'estimated  at  1CT*.  10”*.  and  10".  The 
corresponding  criteria  are  2.78  ng/l  28 
—ng/L  and  .028  ng A.  respectively. the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  2.85  ng/l  29  ng/l.  and  4)29 
ng/l  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency  ' 
judgment  on  an  "acceptable"  risk  level. 

Hexachlorobu  Indiana  •  ' 

V  - 

Fresh  water  Aqaa  tic  12 fe 

The  available  data  for  ... 

hexachlorobutadiene  indicate  that  acute 
and  chrooicdoxidty  to  freshwater 
aquatic  fife  occur  at  concentrations  as 
low  si  90  and  9.3  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested 


Saltwater  Aquatic  Ltfg 

The  available  data  for 
hexachlorobutadiene  indicate  that  acute 
toxidty  to  saltwater  aquatic  life  occurs 
at  concentrations  as  low  as  32  p g/1  and 
would  occur  at  lower  concentrations 
among  apedes  that  are  more  sensitive 
that  those  tested.  No  dais  are  available 
concerning  the  chronic  toxidty  of 
hexachlorobutadiene  to  sensitive 
saltwater  aquatic  life 

Human  Health  "  -  " 


Tor  the  maximum  protection  of  human 
'health  from  the  potential  carcinogenic 
eflectj  due  to  exposure  of 
hexachlorobutadiene  through  ingestion 
of  contaminated  water  and  ' 
contaminated  aquatic  organisms,  the 
-ambient  water  concentration  should  be 

•  zero  based  on  the  non-threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk,  over  the  lifetimes^re 
estimated  at  10**,  10'*.  end  10"  The 
corresponding  criteria  are  4.47  pg/l  0-45 
pg/L  and  0.M5  pg/L  respectively.  If  the 
above  estimates  are  made  for 

-  consumption  of  aquatic  organisms  only, 
exduding  consumption  of  water,  the 
levels  are  500  pg/1.  50  pg/L  and  5  pg/1 
respectively.  Other  concentrations 

-  representing  different  risk  levels  may  be 
calculated  by  use  ofthe  Guidelines.  The' 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  risk  leveL 

Hexachlorocyclobexane  - 


Lindane  .  ■■  ^  '  ^ 

Freshwater  Aquatic  Life  ~ 

For  Lindane  the  criterion  to  protect 
freshwater  aquatic  life  es  derived  using 
the  Guidelines  is  0.080  pg/1  es  «  24-hour 
average  and  the  concentration  should 
not  exceed  2.0  pg/1  at  any  time. 


Saltwater  Aquatic  Life 

For  ealtweter  aqnatic  life  the 
concentration  of  lindane  should  no< 
exceed  0.16  pg/1  at  any  time.  No  data 
are  available  concerning  the  chronic 
toxicity  of  lindane  to  rensltive  saltwater 
aquatic  H/e. 

bhc  . 


Fresh  water  A  quatic  Life 

The  available  date  for  a  mixture  of 
isomers  of  BHC  indicate  that  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  100  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested.  No  data  are  available 
L-  30 


concerning  the  chrome  toxicity  ol  e 
mixture  of  isomers  of  BHC  to  sensitive 
freshwster  aquatic  life. 

Saltwater  Aquatic  Life 

The  available  date  far  a  mixture  of 
Isomers  of  BHC  indicate  that  acne 
toxicity  to  saltwater  aquatic  Life  ocm 
at  concentrations  as  low  as  034  pg/1 
and  would  occur  at  lower 
'  concentrations  among  species  that  *rr- 
.  more  sensitive  than  those  tested.  No 
date  are  available  concerning  the 
chronic  toxicity  of  a  mixture  of  isomers 
of  BHC  to  sensitive  saltwater  aquatic, 
life. 

Human  Health 

For  the  maximum  protection  of  humor 
health  from  the  potential  carcinogen! 
effects  due  to  exposure  of  alpha-HQ 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  sho 
be  zero  based  on  the  non-threshold 
assumption  far  this  chemical.  However. 

.  zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  w 
may  result  in  incremental  increase  ol 
cancer  risk,  over  the  lifetimes  are 
estimated  at  10‘*.  10'*.  and  10*’.  The 
corresponding  criteria  are  92  ng/L  94 
ng/l  and  .92  ng/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
exduding  consumption  of  water,  the 
levels  art  310  ng/L  31.0  ng/L  and  3 
ng/l  respectively  Other  concentre tio... 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  - 
risk  estimate  Tange  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  nak  level 

For  the  maximum  protection  of  bur 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  bete-HCH 
through  ingestion  of  contaminated  wr-  — 
and  contaminated  aquatic  organisms 
the  ambient  water  concentration  sho 
be  zero  besed  on  the  non-threshold 
assumption  for  this  chemical.  Howev- 
zero  level  may  not  be  attainable  st  tb 
present  time.  Therefore,  the  levels  w! 
may  resalt  in  Incremental  increase  of 
cancer  risk  over  the  lifetimes  are 
estimated  at  10'*.  10"*.  and  10".  Tbe 
corresponding  criteria  are  163  ng/l  11 
ng/l  and  133  ng/L  respectively.  1/  the 
•bove  estimates  ere  made  for 
consumption  of  aquatic  organisms  on 
exduding  coneumption  of  water,  the 
levels  are  547  ng/l,  54-'  ng/L  and  5  4* 
ng/l  respectively.  Other  concentrations 
representing  different  nak  levels  may 
calculated  by  use  of  the  Guidelines  1 
nsk  estimate  range  is  presented  for 
information  purposes  end  does  no: 


rvpresint  an  Agency  judgment  on  an 
“acceptable"  risk  leveL 
For  the  iwrimnm  protection  of  human 
health  from  th«  potential  carcinogenic 
effect*  due  to  exposure  of  tech-HCH 
through  Ingestion  of  contaminated  water 
and  contaminated  aquatic  organism*, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-tht  --ahold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the  . 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk,  over  the  lifetimes  are  ~  - 
estimated  at  Iff**.  HP*.  and  1<T ’. The  * 
corresponding  criteria  are  123  ng/L  12-3 
ng/L  and  1.23  ng/L  respectively.  U  the 
above  estimates  are  made  for  '  " 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  414  ng/L  41.4  ng/L  and  4.14  - 
ng/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The  * 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an. 
“acceptable"  risk  leveL  •• 

For  the  msirimiim  protection  of  human 
health  from  the  potential  carcinogenic 
effect s  due  to  exposure  of  gamma-HCH 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms. .  ; 
the  ambient  water  concentrations  -  rir 
should  be  zero  based  on  the  non-  —  ’• ' 
threshold  assumption  for  this  chemical. 
However,  zero  level  may  not  be  • 
attainable*!  the  present  time.  -*  *  v 
Therefore,  the  levels  which  may  result  In 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*.  10“*, 
and  10*’.  The  corresponding  criteria  are  . 
188  ng/L  18.8  ng/L  and  1.86  ng/L  •  -  - 

respectively.  If  the  above  estimates  are 
made  for  consumption  of  equatic  - 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  823  ng/L  82J 
ng/L  8J5  ng/L  respectively.  Other  • 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range-  - 
it  presented  for  information  purposes  ;  r 
and  does  not  represent  an  Agency  . 
judgment  on  an  “acceptable”  risk  ieveL 
Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for  delte-HCH.  •  _ 
Using  the  present  guidelines,  a 
aatis'actory  criterion  cannot  be  derived 
et  this  time  due  to  the  insufficiency  in  , 
the  available  data  for  epsiion-HCH.  u  . 

Haxachlorocydopenladieae 

Freshwater  Aquatic  Lrfe  .  . 

The  available  data  lor 
hexachlorocydopentadiene  indicate  that 
acute  and  chronic  toxicity  to  freshwater 


aquatic  life  occurs  at  concentrations  as 
low  at  70  and  5.2  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  tpedes  that  era  more  sensitive 
than  those  tested. 

Saltwater  Aquatic  Lift 

The  available  date  to  . 
haxschlorocyclopents diene  Indicate  that 
acute  toxicity  to  saltwater  aquatic  life 
qccurs  at  concentrations  as  low  as  70 
pg/1  and  would  occur  at  lower 
concentrations  among  (pedes  that  are 
mare  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
.  chronic  toiddty  of  - 
hexachlorocydopentadiene  to  sensitive 
saltwater  aquatic  life.  '  „ 

Human  Health  -  -v_  *•  ‘  - 

For  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  for 

hexachlorocydopentadiene.  Based  oa 
available  toxidty  data,  far  the 
protection  of  public  health,  the  derived 
level  is  208  pg/L  Using  available 
organoleptic  data,  for  controlling 
undesirable  fast*  and  odor  quality  of 
ambient  water,  the  estimated  level  ia  13) 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for  - 
establishing  •  water  quality  criterion 
have  Hmitatlona  and  have  no  !• 

demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Isopborooe  -  ~~  *■>■•.  -  • 

Freshwater  Aquatic  Life  ~  - 

The  available  data  for  isophorone 
indicate  that  acute  toxidty  to  freshwater 
aquatic  life  ocurs  at  concentrations  as 
low  as  1173X30  pg/1  and  would  occur  at 
tower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxidty  of  Isophorone  to 
sensitive  freshwater  aquetic  life. 

Saltwater  Aquatic  Life  "  '  [  ■  ' 

■  The  available  data  for  isophorone 
tndicate  that  acute  toxidty  to  saltwater 
aquatic  life  occurs  at  concentrations  is 
low  as  12.900  pg/I  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
th e-chronic  toxicity  of  isophorone  to 
sensitive  saltwater  aquatic  life. 

Human  Health 

For  the  protection  of  human  hee'th 
from  the  toxic  properties  of  isophorone 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  5.2  mg/L  ‘ 

For  the  protection  of  human  health 
from  the  toxic  properties  of  isophorone 


Ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
'criterion  la  determined  to  be  520  mg/L 

Lead 

Fresh  water  A  qua  tic  Life 

~  For  total  recoverable  lead  the 
criterion  fin  p g/l)  to  protect  freshwater 
aquatic  life  as  derived  using  the 
Guidelines  It  the  numerical  value  given 
by  e(2A5[la{hardnesa))-9.48)  at  a  24- 
bour  average  and  the  concentration  (In 
pg/1)  should  not  exceed  the  numerical 
value  given  by  e(3.22fln(hirdness)H>  4?) 
at  any  time.  For  example,  at  hardnesses 
of  50. 100.  and  200  mg/1  as  CaCO,  the 
criteria  are  0.75,  3  A  and  20  pg/L 
respectively,  as  2«-hour  averages,  and 
the  concentrations  should  not  exceed  74. 
17a  end  400  pg/L  respectively,  at  any 
time.,  v 

Saltwater  A  qua  tic  Life 

-  The  available  data  for  total 
recoverable  lead  indicate  that  acute  and 
chronic  toxicity  to  saltwater  aquatic  life 
occur  at  concentre  t  .as  as  low  as  668 
and  25  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 
apedes  that  are  more  sensitive  than 
those  tested.  • 

Human  Health 

The  ambient  water  quality  criterion 
lor  lead  is  recommended  to  be  identical 
to  the  existing  drinking  water  standard 
which  is  50  p g/l.  Analysis  of  the  toxic 
effects  data  resulted  in  a  calculated 
level  which  is  protective  to  human 
health  against  the  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  value 
ia  comparable  to  the  present  standard 
For  this  reason  a  selective  criterion 
based  on  exposure  solely  from 
consumption  of  8.5  grams  of  aquatic 
organisms  was  not  derived 

Mercury  - 
Freshwater  Aquatic  Life 

For  total  recoverable  mercury  .the 
criterion  to  protect  freshwater  aquatic 
life  at  derived  using  the  Guidelines  is 
0.00037  pg/1  as  a  24-hour  average  and 
lha  concentration  should  not  exceed 
0.0017  pg/1  at  any  time. 

Saltwater  Aquatic  Life  • 

For  total  recoverable  mercury  the 
criterion  to  protect  saltwater  aquatic  Lfe 
ai  derived  using  the  Guidelines  is  0.C25 
pg/1  as  a  24-hour  average  and  the 
concentration  should  not  exceed  3.7  pg  1 
at  any  time. 

Human  Health 

For  the  protection  of  human  hea.th 
from  the  toxic  properties  of  tr.ercu.-v 
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infested  through  water  and  -  -  Human  Health 

contaminated  aquatic  organisms,  the  Tor  tbc  pratection  of  human  health 

ambient  water  criterion  is  determined  to  fnm  che  toxic  properf*,  0/  ^<**1 

be  144  ng/L  -  ingested  through  water  and 

For  the  protection  of  human  health  contaminated  aquatic  organisms,  the 
from  tha  toxic  properties  of  mercury  ambient  water  criterianit  determined  to 

ingested  through  contaminated  aquatic  -be  114  pg/L 

organisms  alone,  the  ambient  water  .  Por  ^  protection  of  human  health 

criterion  ia  d<  .enntned  to  be  148  ng/L  _  from  theTnxic  properties  of  mcfcel 
Not*.— Thaw  valuta  tncluda  tha  ingested  through  contaminated  aquatic 

consumption  of  faeahwaitr.  astuarina.  and'  ‘  organisms  alone  the  ambient  water 
marina  apadas.  r  criterion  is  determined  to  be  100  pg/L 


Naphthalene  "*  -  -• 

Freshwater  Aquatic  Life  \  . 

Tbe  available  data  to  naphthalene 
indicate  that  acute  and  chronic  toxicity 
to  freshwater  aquatic  life  occur  at  . 
concentrations  as  low  as  2.300  and  820 
pg/L  respectively,  and  wouldoccur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those  - 
tested.  „• 

Saltwater  Aquatic  Life  '■  * 


Nitrobenzene 
Freshwater  Aquatic  Life  ~ 

Tbe  available  data  for  nitrobenzene 
indicate  that  acute  to-rirqry  to  freshwater 
aquatic  life  occurs  at  concentrations  aa 
low  aa  27X00  pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  definitive  dita  are 'available 
concerning  the  chronic  toxicity  of 
nitrobenzene  to  sensitive  freshwater 
aquatic  Ufa  _  . 


The  available  data  lor  naphthalene 
indicate  that  acutq, toxicity  to  saltwater 
aquatic  life  occurs  at  concentrations  aa 
low  as  f-VM  pg/1  and  would  occur  at 
lower  concentrations  among  spedps 
that  are  more  sensitive  than  those  ■ 
tested.  No  data  are  available  concerning 
the  chronic  toxicity  of  naphthalene  to 
sensitive  saltwater  aquatic  life.  .' / 

Human  Health  '*•}  :'f  ■'  ~ ' ,-r 

Uaing  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in  . . 
the  evailable  data  for  naphthalene.  - 

Nickel  '  _  .  j.  ■ 

Freshwater  Aquatic  Life  \  \ 

For  total  recoverable  nickel  the  '  '•* 
criterion  (in  pg/T)  to  protect  freshwater' 
aquatic  life  es  derived  using  the  .  ■  -  ' 

Guidelines  is  the  numerical  value  given 
by  e(0.76  [In  (hardness])  +1X6]  aa  a  24- 
hour  average  and  the  concentration  (In 
pg/1]  should  not  exceed  the  numerical 
value  given  by  e(0.78[b)  (hardness]}  4-v. 
4X2)  at  anytime.  For  example,  at  7  , 
hardnesses  of  50. 100.  and  200  mg/1  ms 
CaOO>  the  criteria  are  56.  96.  and  160 
pg/L  respectively,  as^-hour  averages.  ’ 
and  the  concentration*  should  not .. 
exceed  1.100. 1.800,  and  3.100  pg/l 
respectively,  at  any  tbne. 

Saltwater  Aquatic  Life  ~ 

For  total  recoverable  nickel  the  *  : 


Saltwater  Aquatic  Life  ■' 

.  .  The  available  data  for  nitrobenzene 
indicate  that  acute  toxicity  to  saltwater 
aquatic  life  occurs  at  concentrations  as 
low  as  6.680  pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those  *- 
tested.  No  data  are  available  concerning 
the  chrome  toxicity  of  nitrobenzene  to 
sensitive  saltwater  aquatic  life. 

T  -  -•»  _  \ _  *  . . 

Human  Health 

For  comparison- purposes,  two 
approaches  were  used  to  derive 
■  criterion  levels  for  nitrobenzene.  Based 
'  on  available  toxicity  data  for  the 

protection  of  public  health,  the  derived 
.  i  level  ia  i9X  mg/1.  Using  available  ~ 
.  organoleptic  data,  for  controlling 
.undesirable  taste  and  odor  quality  of 
_  ambient  water,  the  estimated  level  is  30 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 
'  establishing  a  water  quality  criteria 
'  have  limitations  and  have  no 
’  demonstrated  relationship  to  potential 
-r  adverse  human  health-edects.  -  .. 

r- 

Niiro phenols  . 


Freshwater  Aquotic  Life  ' 

?  ‘  The  available  data  lor  nitrophenols 

Indicate  that  acute  toxicity  to  freshwater 
aquatic  'lilt  occurs  at  concentrations  as 
low  as  230  pg/J  and  would  oceir  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 


criterion  lo  protect  saltwater  aquatic  life  tested.  No  dais  are  available  concerning 
at  derived  using  the  Guidelines  it  7.1  the  chronic  toxicity  of  nitrophenols  lo 
pg/1  at  a  24-hour  average  apd  the  *  sensitive  freabwater  aquatic  bfe  but 

concentration  should  not  exceed  140  pg/  toxicity  to-one  species  of  algae  occurs  st 
1  at  any  time.  '  concentrations  as  low  as  150  pg/L 


Saltwater  Aquatic  Life 

The  available  data  for  nitrophenols 
indicate  that  acute  toxicity  to  saltwater 
aquatic  life  occurs  at  concentrations  at 
low  as  4.850  pg/1  and  would  occur  at 
lower  concentrations  among  speoes 
that  are  more  sensitive  than  those 
tested  No  data  an  available  concenur  * 
the  chronic  toxicity  of  nitrophenols  to 
sensitive  saltwater  aquatic  life. 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of  2.4-dinitro 
cresol  ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined 
be  13.4  pg/L 

For  the  protection  of  human  health 
from  tha  toxic  properties  of  2.4-dinitro-r*- 
cresoi  ingested  through  contaminated 
aquatic  organisms  alone,  the  ambient 
water  criterion  is  determined  to  be  765 
pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
dinitropbenol  ingested  through  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  criterion  is 
determined  to  be  70  pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
dinitropbenol  ingested  through 
contaminated  aquatic  organisms  aian 
the  ambient  water  criterion  is 
determined  to  be  14J  tng/L 
,  Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  denv 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for  monorutropheno! 

Uaing  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  deriv 
at  this  time  due  to  the  insufficiency  in 
the  available  data  for  OnitropbenoL 

Nitroaaminea 

Freshwater  Aquatic  Life 

Tbe  available  data  for  nrtrosanines 
indicate  that  acute  toxicity  to  fresh* 
aquatic  life  occurs  at  concentrations 
,  low  as  5.850  pg/1  and  wouid  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concert 
tbe  chronic  toxicity  of  nitros amines  to 
sensitive  freahwater  aquatic  Lie 

Saltwater  Aqoatic  Life 

‘  The  available  data  lor  nitiosanunes 
Indicate  that  acute  toxicity  to  saltwater 
aquatic  life  occurs  at  concentrstionr 
low  as  3X00X00  pg/1  acd  wouid  occ 
lower  concentrations  among  species 
that  are  more  sensitive  then  itose 
.  tested.  No  data  are  available  concer  » 
the  chronic  ioxiciry  of  nitrosamines 
sensitive  saltwater  aquitic  life 
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Human  Health  ■  ' 

Pot  tht  TT»»'rl'Tllrm  protsction  of  human 
health,  from  tha  potential  carcinogenic 
affects  due  to  exposure  of  a- 
aitrosodimethylamlae  through  lagestloa  * 
of  contaminated  water  and.  .» 

contaminated  aquatic  organisms,  the  - 
ambient  water  concentration  should  be  ‘ 
saro  based  on  the  non- thresh  old  \ 

assumption  for  this  chenticaL  HowevarT 
sera  level  map  not  be  attainable  at  the 
present  time.  Therefore,  tha  levels  which 
map  result  In  incremental  Increase  of 
cancer  risk,  over  tha  lifetimes  are  " 
estimated  at  10'*.  NT*,  and  1  <r T.  Tha 
corresponding  olteria  are  14  ng/L  1.4 
ng/L  and  J4  ng/L  respectively.  If  the  . 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  art  180,000  ng/L  16.000  ng/L  and 
1.800  ng/L  respectively.  Other 
concentrations  representing  different 
risk  levels  map  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
'  and  does  not  represent  an  Agency 
judgment  on  an  'acceptable'’  risk  leveL 
For  tha  maximum  protection  of  human 
health  from  tha  potential  carcinogenic 
effects  due  to  exposure  of  n-  . 
nitrosodiethylamine  through  Ingestion  of  ' 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water  -. 
concentration  should  be  zero  based  cn 
the  non- threshold  assumption  far  this 
chemical  However,  zero  level  may  not 
be  attainable  at  the  present  time.  .  • .  ' 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk,  over 
the  lifetimes  are  estimated  at  1<T*.  1CT*.  - 
and  10*'.  The  corresponding  criteria  are 
8  ngA  0A  ng/L  and  008  ng/L  :  _  ^-V 

respectively.  If  the  above  estimates  are . 
made  for  consumption  of  aquatic  . 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  12,400  ngA  1.240 
ngA  «ad  124  ngA  respectively.  Other 
concentrations  representing  different  ’  \. 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range* ' ' 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency  * 
judgment  on  an  "acceptable'  risk  leveL  ' 
For  tha  maximum  protection  of  human 
health  from  the  potential  carcinogenic  ‘ 
effects  due  to  exposure  in  n-nitrosodJ-o- 
butylamine  through  Ingestion  of  -  -■»  * 

contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  oof 
be  attainable  at  the  present  time. 

Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk.  over 
the  lifetimes  are  estimated  at  ’.O'*.  10'*. 
ar.d  10'’.  The  corresponding  criteria  are 


64  ngA  6.4  ngA  and  .064  ngA  ” 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  3.868  ngA-  687 
ng/L  and  58.7  ng/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
1  tile  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes  ' 
and  does  not  represent  an  Agency 
judgment  on  ah  “acceptable"  risk  leveL 
.  For  the  mavtwmm  protection  of  humaa 
health  from  the  potential  carcinogenic 
'  affects  due  to  exposure  in  n- 
nitrosodiphenylamine  through  ingestion 
of  contaminated  water  and 
.  contaminated  aquatic  organisms,  the 
ambiant  water  concentration  should  be 
zero  baaed  on  the  non-threshold 
'assumption  for  this  chemicaL  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
-  may  result  in  incremental  Increase  of 
cancer  risk,  over  the  lifetimes  are 
estimated  at  10**.  l<r*.  and  10*’.  The 
corresponding  criteria  are  49.000  ng/1 
4.900  ng/1  and  490  ng/L  respectively.  If 
the  above  estimates  are  made  for 
consumption  of  aquatic  organisms  only. ' 
excluding  consumption  of  water,  the 
levels  are  161.000  ngA  16.100  ngA.  and 
'  1.810  ngA  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of. 
the  Guidelines.  The  risk  estimate  range 
'  is  presented  for  information  purposes 
and  does  not  represent  an  Agency  _ 
judgment  on  an  "acceptable”  risk  leveL 
For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  in  n-  - 
nitro  so  pyrrolidine  through  ingestion  of 
'contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemicaL  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
,  incremental  increase  of  cancer  risk,  over 
the  lifetimes  are  estimated  at  10'*,  10'*, 
and  10“’.  The  corresponding  criteria  are 
180  ngA  16.0  ng/1  and  1.60  ng/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  ere  919  000  ng/1, 

91.900  ng/L  and  9.190  ng/L  respectively. 
Other  concentrations  representing 
different  risk  level*  may  be  calculated 
by  use  of  the  CuidelinevTbe  risk 
estimate  range  is  presented  for 
Information  purposes  and  does  not 
represent  an  Agency  Judgment  or.  an 
"acceptable"  nsk  level.  <• 


Pantachloropbenol 
Freshwater  Aquatic  Life 

The  available  data  for 
pentachlorophenol  Indicate  that  acute 
and  chronic  toxicity  to  freshwater, 
aquatic  life  occur  at  concentrations  at 
low  ts  55  and  32  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  spedes  that  are  more  sensitive 
than  tpoae  tested. 

Saltwater  Aquatic  Life 

The  available  data  for 
pentachlorophenol  Indicate  that  acute  J 
and  chronic  toxidty  to  saltwater  aquatic 
life  occur  at  concentrations  as  low  as  53 
and  34  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 
•pedes  that  are  more  sensitive  than 
those  tested.  ' 

Human  Health 

For  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  for  pentachlorophenoL, 
Based  on  available  toxidty  data,  for  the 
protection  of  public  health,  the  derived 
level  is  1.01  mg/1.  Using  available 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  is  30 
pg/L  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criterion 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Phenol 

Freshwater  Aquatic  Life 

The  available  data  for  phenol  Indicate 
that  acute-and  chronic  toxicity  to 
freshwater  aquatic  life  occur  at 
concentrations  as  low  as  10.200  and 
2.500  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 
•  spedes  that  are  more  sensitive  than 
those  tested. 

Saltwater  Aquatic  Life 

The  available  data  for  phenol  Indicate 
that  acute  toxidty  to  saltwater  aquatic 
life  occurs  at  concentrations  as  low  as 
5.800  ug/1  and  would  occur  at  lower 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxidty  of  phenol  to  sensitive 
saltwater  aquatic  lift  . 

Human  Health 

For  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  tor  phenol.  Based  on 
available  toxicity  data,  for  the 
protection  of  public  health,  the  derived 
level  is  3.5  mg/1.  Using  available 
organoleptic  data,  for  controlling 
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undesirable  taste  mad  odor  quality  of 
ambient  water,  the  estimated  level  is  0-3 
mg/L  h  should  be  recognized  that 
organoleptic  data  as  a  basis  far 
establishing  a  water  quality  criterion 
have  limitations  and  have  no 
demonstrated  relationship  to  potential  - 
adverse  human  health  effects. 

Phtbalata  Esters 

Freshwater  Aquatic  Life  •. 

The  available  data  tor  phtbalata  . 
esters  indicate  that  acute  and. chronic 
toxicity  to  freshwater  aquatic  life  occur 
at  concentrations  as  low  as  040  and  3 
pg/L  respectively,  and  would  occur  at  , 
lower  concentrations  among  species 
that  are  mare  sensitive  than  those 
tested.  •  . 

Saltwater  Aquatic  Life 

The  available  data  for  phthalate 
esters  indicate  that  acute  toxidty  to 
saltwater  aquatic  life  occurs  at 
concentrations  as  low  as  2844  pg/!  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested.  No  data  are  available 
concerning  the  chronic  toxicity  of 
phthalate  esters  to  sensitive  saltwater 
aquatic  bTe  bat  toxicity  to  one  species  of 
algae  occurs  at  concentration*  as  low  as 

Human  Health  '  '■  \  J  *  v 
-  -  -  '>•■>-•••• 

For  -the  protection  of  human  health  " 

-  from  the  toxic  propertie*  of  dunethyi- 
phthalate  ingested  through.  water  and 
contaminated  aquatic  organisms  the 

-  ambient  water  criterion  is  determined  to 

be  313  mg/1-  -  .  -  . 

For  tbe  protection  of  human  hea&h 
from  the  toxic  properties  of  dimethyl- 
phthalate  ingested  through 
contaminated  aquatic  organisms  alone, 
tbe  ambient  water  criterion  is  •  *  " 
determined  to  be  2.9  g/L  * 

For  the  protection  of  human' health  -  - 
from  the  toxic  properties  of  diethyl-  " 
phthalate  ingested  through  water  and  ~- 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  350  mg/1. 

For  the  protection  of  human  health  ' 
from  tbe  toxic  properties  of  diethyl-  "  * 

phthalate  ingested  through  . 

contaminated  aquatic  organisms  alone, 
the  ambient  water  criterion  la 
determined  to+«  12)  g/L  _  _•  -  .‘ 

For  die  protection  of  human  health 
from  the  toxic  properties  of  dibutyi- 
phthalate  ingested  through  water  and 
contaminated  aquatic  organism*,  the 
ambient  water  criterion  is  determined  to 
be  34  mg/L 

For  the  protection  of  human  health 
from  tbe  toxic  properties  of  dibvtyi- 
pbthalate  ingested  through 


contaminated  aquatic  organisms  alone, 
the  ambient  water  criterion  is 
determined  to  be  154  mg/1. 

For  the  protection  of  human  health 
from  the  toxic  properties  of  d>-2- 
ethylhexyl-phthalate  ingested  through 
water  end  contaminated  aquatic 
organisms,  tbe  ambient  water  criterion 
fa  determined  to  be  15  mg/L 

For  the  protection  of  human  health 
.  from  the  toxic  properties  of  di-2- 
etbylhexyl-phthalaie  ingested  through  - 
'  contaminated  aquatic  organisms  alone. , 
the  ambient  water  criterion  ia  - 
determined  to  be  50  mg/L 

Polychloriaated  Biphenyls 

Freshwater  Aquatic  Life 

fFot  polychlorinated  biphenyls  the 
criterion  to  protect  freshwater  aquatic 
life  aa  derived  using  the  Guidelines  ia 
03314  pg/1  aa  a  24-hour  average. The 
available  data  indicate  that  acute 
toxicity  to  freshwater  aquatic  life 
probably  will  only  occur  at 
.  concentrations  above  2M  pg/1  and  that 
the  24-hour  average  should  provide 
adequate  protection  against  scale 
toxicity,  v; --  ;--V 

Saltwater  Aquatic Uve~ 

_  •  For  polychlorinated  hiphenyis  the 
.  criterion  to  prated  saltwater  a  qua  tic  life 
a*  derived  using  the  Guidelines  ia  0J}30 
pg/1  aa  a  24-honr  avenge.  Tbe  available 
-data  indicate  that  acute  toxicity  to 
"  saltwater  mquaSc^ife  probably  will  only 
occur  at  concentrations  above  10  pg/1 
and  that  the  24-hour  average  should  - 
provide  adequate  protection  against 
acute  toxicity.':..  '  -t  ~ '.  •_ 

,  Human  Health^ jCj,r  ".  ~  .. 

For  the  maxfibcm  protection  of  human 
health  from  the  potential  carcinogenic 
’  effects  due  to  exposure  of  TCBs  through 
Ingestion  of  contaminated  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  thonld  be 
■zero  based  on  the  non-threshold 
’  assumption  for  this  chemical.  However. 

-  zero  level  may  not  be  attainable  at  the  ' 
present  time.  Therefore,  the  levels  which 
'  may  result  in  incremental  increase  of 
.  cancer  risk  over  the  lifetime  are 
estimated  at  JO"*.  10*‘.  and  W~\  Tbe 
corresponding  criteria  are  .79  ng/1.  0.79 
ng/L  and  3)079  ng/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms. only, 
excluding  consumption  of  water,  the 
levels  art  Si  ng/L  3)79  ng/L  and  .0079 
ng/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guideline*.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 


represent  an  Agency  judgment  on  an 
“acceptable"  risk  leveL 

Polynuclear  Aromatic  Hydrocarbons 
(PAHs) 

Freshwater  Aquatic  Life 

The  limited  freshwater  data  base 
available  for  polynuclear  aromatic 
hydrocarbons,  mostly  from  ahort-terr 
bioconcentration  studies  with  two 
compounds,  does  not  permit  a  statem^... 
concerning  acute  or  chronic  toxicity. 

.  Saltwater  Aquatic  Life 

The  available  date  for  polynuclear 
aromatic  hydrocarbons  indicate  that 
acute  toxidty  to  saltwater  aquatic  life 
occurs  at  concentrations  as  low  as  30 
ug/1  and  would  occur  at  lower 
concentrations  among  spedee  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  cf  polynudear  arome 
hydrocarbons  to  sensitive  saltwater 
aquatic  life. 

Human  Health 

Forthemaximnm  protection  ofbuman 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  PAHs  throi 
ingestion  of  contaminated  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
zero  baaed  on  the  non-threshold 
assumption  forThii  chemical.  Howevi 
zero  level  may  not  be  attainable  at  th.. 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  KT*.  1  tr‘,  and  1(T ’.The 
corresponding  criteria  are  28  ng/1.  2.8 
ng/L  and  SB  ng/1.  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  on. 
excluding  consumption  of  water,  the 
levels  are  31)  ng/L  31J  ng/1.  and  3.33 
'  ng/1.  respectively.  Other  concerrtre’.io 
representing  different  risk  levels  may 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  risk  leveL 

Selenium 

Freshwater  Aquatic  Life 

For  total  recoverable  inorganic 
selenite  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  usi; 
the  Guidelines  it  35  pg/1  as  a  24-hour 
average  and  the  concentration  should 
not  exceed  260  pg/1  at  any  time. 

Tbe  available  data  for  inorganic 
•elenate  indicate  that  acute  toxicity  u 
freshwater  aquatic  life  occurs  at 
concentrations  as  low  as  760  pg/i  and 
would  occur  at  lower  concentrations 
among  species  the!  are  more  aent.tiw 
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th»n  thoM  tested.  No  data  ara  available 
concerning  the  chronic  toxicity  of 
inorganic  aalenatt  to  acnaittva 
freshwater  aquatic  life.  - 

Saltwater  Aquatic  Lift  .  • 

For  total  racovarabla  inorganic  ' ' 
aelenita  the  criterion  to  protect  saltwater 
'  aquatic  Ufa  aa  derived  uaing  the 
Guideline!  la  54  pg/l  aa  a  24-hour 
average  and  the  concentration  ahould 
not  exceed  410  pg/l  at  any  time. 

No  data  ara  available  concerning  the 
toxicity  of  inorganic  aelenate  to- 
aaltwater  aquatic  life.,  -•  ^  V  . 

Human  Health  -  ~  _  •_  .  _  • 

jh*  ambient  water  quality  aiterion 
for  aelenium  is  recommended  to  be 
identical  to  the  existing  drinking  water 
standard  which  is  10  pg'/L  Analysis  of 
tha  toxic  effects  data  resulted  In  a 
calculated  level  which  is  protective  of 
human  health  against  the  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms:  The  calculated  value 
is  comparable  to  the  present  standard. 

For  this  reason  a  selective.cri  tenon 
based  on  exposure  solely  from  i  -  • 

.  consumption  of  05  grams  of  aquatic  - 
organisms  was  not  derived^.  ^  '  j.: 

-  -  Silver 

Freshwater  Aquatic  Life  -  , ^ 

■  For  freshwater  aquatic  life  the 
concentration  (in  pg/l)  of  total  -  .  \ : 

recoverable  silver  should  not  exceed  the 
. numerical  value  given  by  "e(1.72(ln  _ 

■  (hardness)-052)r  at  any  time.  For 
example,  at  hardnesses  of  50. 100,  ZOO 
mg/1  as  CaCOr  the  concentration  of 
total  recoverable  silver  should  not  7 
exceed  15.  4.1.  and  13  pg/l  respectively, 
at  any  time.  The  available  data  indicat*  : 

'  that  chronic  toxicity  to  freshwater  ,  _‘ 
aquatic  life  may  occur  at  concentraGCns  * 
as  low  as  0.12  pg/l  •  - U_  .-*>/: 

.  Saltwater  Aquatic  Life  *  *»  r  —  ^.r-'  •  ■ 

For  saltwater  aquatic  life  the  “■ 
concentration  of  total  recoverable  silver 
should  not  exceed  2J  pg/l  at  any  time. 

No  data  are  available  concerning  the  ~  - 
chronic  toxicity  of  silver  to  sensitive '  .  ■_ 
saltwater  aquatic  life.  72.  ^  ' 

.  Human  Health 

The  ambient  water  quality  criterion 
for  silver  is  recommended  to  be 
identical  to  the  existing  drinking  water 
standard  which  is  50  pg/L  Analysis  of 
the  toxic  effects  data  resulted  in  a  ■  r 
calculated  level  which  is  protective  of  - 
human  health  against  the  ingestion  of  - 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  value 
is  comparable  to  the  present  standard. 

For  this  reason  a  selective  criterion  . 
based  on  exposure  solely  from 


consumption  of  65  grams  of  aquatic 
organisms  was  not  derived. 

Tatrachloroathylene  . 

Freshwater  Aquatic  Life  •  - 

Tha  available  data  for 
tatrachloroathylene  Indicate  that  acute 
and  chronic  toxicity  to  freshwater 
aquatic  lift  occur  at  concentrations  as 
low  as  5380  and  640  pg/l  respectively, 
and  would  occur  at  lower 
concentrationa  among  species  that  are 
.  more  senaitlve  than  those  tested. 

Saltwater  Aquatic  Life  '  _ 

The  available  data  for 
.  tetrachloroethylene  Indicate  that  acute 
and  chronic  toxicity  to  saltwater  aquatic 
life  occur  at  concentrationa  low  as 
10500  and  450  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested. 

■Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of 
tetrachloroethylene  through  ingestion  of 
contaminated  water  and  contaminated  - 
aquatic  organisms,  the  ambient  water 

-  concentration  should  be  zero  based  on 
.  the  non- threshold  assumption  for  this 

.  chemical  However.  zero  level  may  not 
be  attainable  at  the  present  time. 

;  Therefore,  the  levels  which  may  result  In 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  30"*.  10**, 
and  Iff* T.  The  corresponding  criteria  are 
8  pg/L  .8  pg/l  and  -.06  pg/l.  respectively. 
:If  the  above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
.  levels  are  885  pg/l  8.65  pg/l.  and  .88 
pg/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
-■risk  estimate  range  is  presented  for  - 
.  information  purposes  and  does  Hot  -  - 

represent  an  Agency  Judgment  on  an  ■ 
--Taeceptable"  risk  leveL  •  •  -  '*-• 

•Thallium  .-  ^'•.v  '  "•* 

Freshwater  Aquatic  Life 
-  The  available  data  for  thaDium 
indicate  that  acuta  and  chronic  (oxia’ty 
'to  freshwater  aquatic  life  occur  at 
concentrations  as  low  as  1.400  and  40 
urJ !,  respectively,  end  would  occur  at  " 

-  le  ver  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  Toxicity  to  one  species  of  fish, 
occurs  at  concentrations  es  low  as  20 
pg/l  after  2.600  hours  of  exposure. 

Saltwater  Aquatic  Life  *  - 

The  available  data  for  thallium 
Indicate  that  acute  toxicity  to  saltwater 

L-35 


aquatic  lift  occurs  at  concentrationa  as 
low  as  2,130  pg/l  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
.Jested.  No  data  art  available  concerning 
_the  chronic  toxicity  of  thallium  to 
sensitive  saltwater  aquatic  life. 

Human  Health 

■  For  the  protection  of  human  health 
from-the  toxic  properties  of  thallium 

.  ingested  through  water  end 
,  contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  13  pg/L 

Fat  the  protection  of  human  health 
from  the  toxic  properties  of  thallium 
Ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  48  pg/l 

Toluene  - 

Freshwater  Aquatic  Life 

'  The  available  data  for  toluene 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  17,500  pg/l  and  would  occur  at 
lower  concentrations  among  species' 
that  are  more  sensitive  than  those 
tested  No  data  are  available  concerning 
the  chronic  toxicity  of  toluene  to 
sensitive  freshwater  aquatic  life. 

Saltwater  Aquatic  Life 

JThe  available  data  for  toluene 
indicate  that  acute  and  chronic  toxicity 
to  saltwater  aquatic  life  occur  at 
concentrations  as  low  as  6.300  and  5.000 
pg/l.  respectively,  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested- 

Human  Health  - 

For  the  protection  of  human  health 
from  the  toxic  properties  of  toluene 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be  14.3  mg/L  . 

■  For  the  protection  of  human  health 
from  the  toxic  properties  of  toluene 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  424  mg/1. 

.  Toxaphene  *  ’ 

Freshwater  Aquatic  Life 

For  toxaphene  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
the  Guidelines  Is  0.013  pg/l  as  a  24-hour 
average  and  the  concentration  should 
not  exceed  15  pg/l  at  any  time. 

.  Saltwater  Aquatic  Ufe 

For  saltwater  aquatic  life  the 
concentration  of  toxaphene  should  not 
exceed  05T0  pg/l  at  any  time  No  data 
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era  available  concerning  the  chronic 
toxicity  of  toxaphenc  to  sensitive 
saltwater  aquatic  life. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  toxaphenc 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  rero  based  on  the  non- threshold 
assumption  for  this  chemical  However, 
sera  level  may  not  he  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  1(T».  ltT'.and  10"’.  The 
corresponding  criteria  are  7.1  ng/L  71  - 
ng/l  and  W  ng/l  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  77  ng/l  73  ng/l  and  jQ7  ng/l 
respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  try  use  of  the  Guidelines  The 
risk  estimate  range  is  presented  for  - 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
“acceptable”  risk  laveL 

Trichloroethylene 

Freshwater  Aquatic  Ufe  ^ 

The  available  data  for  -t  -  .'■**  • 

trichloroethylene  Indicate  that  acnte 
toxicity  to  freshwater  aquatic  life  occurs 
et  concentrations  as  low  as  40000  pg/l 
and  would  occur  at  lower  .  - 

concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  trichloroethylene  tn 
sensitive  freshwater  aquatic  life  but 
adverse  behavioral  effects  occurs  to  one 
species  at  concentrations  as  low  as  •  ' 
21.900  jig/L-.  -  ”  ‘ 

•  ■  -X- 

Saltwaler  Aquatic  Life  —  \.r  •  .. 

The  available  data  for  •  •' 
trichloroethylene  indicate  that  acute 
toxicity  to  saltwater  aquatic  life  occurs 
at  concentrations  as  low  as  2.000  pg/l 
and  would  occur  at  lower  -  -  - 
concentrations  among  species  that  are 
mare  sensitive  than  those  tested.  No 
data  are  available  concerning  the  - 
chronic  toxicity  of  trichloroethylene  to  • 
sensitive  saltwater  aquatic  Efe._  — 

Human  Health  —  -  -  : 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  ■ 
trichloroethylene  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 


the  non-threshold  assumption  for  this 
chemical  However,  zero  level  may  not 
ba  attainable  at  the  present  time. 
Therefore  the  levels  which  mey  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  10"  *.  10'*. 
end  10*’.  The  corresponding  criteria  are 
27  pg/l  27  pg/l  and  77  pg/l 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  607  pg/l  807 
pg/l  and  txn  fig /l  respectively.  Other 
concentre  liana  representing  different 
risk  levels  may  be  calculated  by  use  of 

-  the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  an  “acceptable”  risk  level 

Vinyl  Chloride 
Freshwater  Aquatic  Life 

.No  freshwater  organisms  have  been 
tested  with  vinyl  chloride  and  no 
•tatement  can  be  made  concerning  acute 
or  chronic  toxicity. 

Saltwater  Aquatic  Life 

'-No  saltwater  organisms  have  been 
tested  with  vinyl  chloride  end  no 
statement  can  be  made  concerning  acute 
or  chronic  toxicity.  _ 

Human  Health  • . 

-  For  the  mavimnm  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  vinyl  chloride 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms. 

-the  ambient  water  concentration  should 
be  zero  based  on  the  non-thre«hold 
assumption  for  this  chemical.  However, 
zero  level  may  Dot  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  tn  Incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10”  *,  NT*,  and  10”’.  The  ‘ 
corresponding  criteria  arc  20  pg/L  2-0 
pg/L  and  7  pg/l  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the  , 
levels  art  5746  pg/l  525  pg/l  and  52.5 
pg/l  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  cot  - 
represent  an  Agency  judgment  on  an 
“acceptable*  risk  leveL  -  ' 

Zinc  ' 

Freshwater  Aquatic  Ufe 

For  total  recoverable  zinc  the  criterion 
to  protect  freshwater  aquatic  life  as 
derived  using  the  Guidelines  is  47  pg/l 
as  a  24-hour  average  and  the 
concentration  (in  pg/l)  should  not 

\  L-36  ' 


exceed  the  numerical  value  given  by 
gi»a i»  Sxoaiil  *  *•*  it  any  time.  For 
example,  at  hardnesses  of  SO.  100.  an 
200  mg/1  as  CaCO»  the  concentration  of 
total  recoverable  zinc  should  not  exceed 
180,  32a  and  570  pg/l  at  any  time. 

Saltwater  Aquatic  Ufe 

For  total  recoverable  zinc  the  criterion 
to  protect  saltwater  aquatic  life  at 
derived  using  the  Guidelines  Is  58  p g, 
as  a  24-hour  average  and  the 
concentration  should  not  exceed  170  pg / 
1  at  any  time. 

Human  Health 

Sufficient  data  is  not  available  for 
zinc  to  derive  a  level  which  would 
protect  against  the  potential  toxicity 
this  compound.  Using  available 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  is 
mg/1.  It  should  be  recognized  that 
organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  not 
demonstrated  relationship  to  potenti.- 
adverse  human  health  effects 

Appendix  B— Guidelines  for  Deriving 
Water  Quality  Criteria  for  the  Protect 
of  Aquatic  Lila  and  Its  Uses 

Introduction 

This  version  of  the  Guidelines 
provides  clarifications,  additional . 
details,  and  technical  and  editorial 
changes  In  the  last  version  published 
the  Federal  Register  [44  FR  15970  (Ms 
15, 1979)].  This  version  incorporates 
changes  resulting  from  comments  on 
previous  versions  and  from  experienr- 
gained  during  U.S.  EPA’s  use  of  the 
previous  versions.  Future  versions  of 
Guidelines  will  incorporate  new  ideas 
and  data  as  their  usefulness  is 
demonstrated. 

Criteria  may  be  expressed  In  sever 
forms.  The  numerical  form  is  commonly 
used,  but  descriptive  and  procedural 
forms  can  be  used  if  numerics]  enter 
are  not  possible  or  desirable.  The 
purpose  of  these  Guidelines  is  to 
describe  an  objective,  internally 
consistent  and  appropriate  way  of 
deriving  numerical  water  quality  crit  i 
for  the  protection  of  the  uses  of.  as  well 
as  the  presence  of.  aquatic  organisms. 

A  numerical  criterion  might  be 
thought  of  as  an  estimate  of  the  bight 
concentration  of  a  substance  in  water 
which  does  not  present  a  significant  nsk 
to  the  aquatic  organisms  in  the  watei 
and  their  uses.  Thus  the  Guidelines  t 
intended  to  derive  criteris  which  will 
protect  aquatic  communities  by 
protecting  most  of  the  species  and  th 
uses  most  of  the  time,  but  not 
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APPENDIX  M 


RESULTS  OF  VOLATILE  ORGANIC  SAMPLING  OF  PRIVATE  WELLS 
NEAR  MATHER  AFB ,  PROVIDED  BY 
CRWQCB-CVR ,  AUGUST  1984 


Vl'I.AI  I  [  I.  IIKCANK'  C'>MI'n|iMI> 


juo  [Ai(4oojo  [ip  i  -1,1.  1  Hi 


SAMI’l.i:  VOI.AT1I.K  ORGANIC  COMPOUND  CONCKNTRATTON  DPTI'GTKO 

OWNI-.R/ADPRKSS  PATH _ DKTIC'TP.D  _  (ppb) 


-D i ch 1  or oo  th y  1 cnp 


-0 i  (  h  1  or oo  t linne  1  .  r>  Nonr 


Dhl  f’l.icfr- 


OWNFR / AODUFSS 


Carbon  Totr ach 1  or i He 
(  F.n  k  t  Wo  I  1  ) 


Tr  .ins  -  I  ,  ?-Di  cliloroethy  lo 
(Wi>st  Wei  1  ) 


K.innmnr  a 
'IHAI  I-.irni  l.int* 


None 
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APPENDIX  N 


LABORATORY  RESULTS  -  1984  SAMPLE 


NOTE:  All  data  narked  by  are  invalid  due  to  missed 

holding  times  or  incorrect  protocol. 


inter 

TO: 

FROM: 

SUBJECT: 


-office  memorandum 

Fred  Bcpp 


DATE:  May  22,  1984 


Don 


Baker 


Volitaie  Organic  Analysis  W.  O.  No.: 

Mather  Air  Force  Base,  CA 


Please  find  attached  the  results  of  volatile  organic  analysis 
for  Mather  AFB ,  CA.  These  data  were  the  results  of  analysis 
on  groundwater  samples  and  soil  samples  taken  during  the 
week  of  April  30,  1984.  The  analysis  was  completed  by  EPA 
methods  601  and  602. 


The  data  reported  are  compounds  found 
all  other  601/602  compounds  are  below- 
listed  in  table  of  601/602  parameters 


in  detectable  quantity 
the  detection  limit 
attached  hereto. 


Note  that  well  JTC  is  above  the  state  action  level  of  0.1  ug/1 
for  1 , 2-D ichloroethane  and  well  ACW  approaches  the  TCE  action 
level  of  5.0  ug/1 , 


These  data  have  been  confirmed  by  a  second  column  and  five 
point  calibrations  were  run.  Appropriate  blanks  were  run 
to  prevent  carryover. 

These  data  have  beer,  transmitted  tc  Dennis  Korr.c  inski  at 
Mather  per  Pete  Marks  instructions. 

DHE : nr 

x  c  :  D  c  r.  n  i  s  K  r  r.  c  i  r.  3  k  i 


A  J  "4  39 


N-  1 


Mather  af3 

VOLATILE  ORGANIC  ANALYSIS 
METHOD  ERA  601/602 


SAMPLE  SITE 

ANALYTE 

FESCLTS  Cue/ 7) 

K9 

No  peaks  found 

ACW 

Trichloroethylene 

3  .  6 

Ln  identified  peaks 

3 

«J  * 

1.2  Eichlcrcethare 

3.6 

FH  3 

No  peaks  found 

FH4 

Nc  peaks  found 

FH3 

No  peaks  found 

FH6 

No  peaks  found 

GC  1 

No  peaks  found 

FH  1 

No  peaks  found 

MB  4 

No  peaks  found 

M3  1 

No  peaks  found 

M3  2 

No  peaks  found 

FH  2 

No  peaks  found 

DS 

Di chloroethane 

0.1 

Soil  Sair.pl e 

1.2  Oich lor oe thane _ _ 

Trichloroethylene  _ 

-  ■■ 

- -a.  4  - 

0  1_ 

1.3  Di chlorobenzene 

0.9 

V  ^  > 

MATHER  APB 

VOLATILE  ORGANIC  ANALYSIS 
METHOD  EPA  601/602 

SAMPLE  SITE  ANALYTE 

Soil  Sample  1,4  Dichlorobenzene 

Unidentified  peaks 


RESULTS  (uq/1) 

0.8 

1 


1.3  Dichlorobenzene 

1.4  Dichicrcbe.ozene 

Z  c  h  1  0  r.  z  0  r.  g 

Unidentified  peaks 
mixture  detected  in  sample 

DS-1  1,1  D  ich loroethane 

Soil  Sample  1,2  Dichloroethane 

1,1,1  Tr ichloroethane 

1.3  Dichlcrobenzene 

1.4  Dichlorebenzene 
Unidentified  peaks 


Soil  trml’e 


Unknown  solvent 


MB  3 


ceaxs  r 


Field  3  1a r. k 


F  i  e  1  a  3 1  a  r.  k  Nr  peaks  r  "  _  r.  d 

TW-8  M>  t hy 1 ene  chloride 

1  , 1-Dich loroethane 

Tr  a  r.  s  -  1  ,  2  -  0  ich  loroe  thy  1  ene 

1  ,  2-Dichl or oethane 

1  , 1  ,  1  -  Tr  ichloroethane 

Tr  ich loroethy lene 

Tetra  chlcroethene 

Chloroebenzene 


1.4 

1  .  2 
16 
0 


0.9 

0.3 

0.3 

2.5 

0.9 

1 


4  .  2 

2  .  3 
1  .  1 
0.6 

3  .  2 
17 

2.3 

0.9 


MATHER  AFB 


VOLATILE  ORGANIC  ANALYSIS 
METHOD  EPA  601/602 

ANALYTE 


RESULTS  (ua 


1 , 3-Dichlorobenzene  0.8 

1 , 2-Dichlorobenzene  0.4 

Unidentified  Peaks  8 

Methylene  chloride  3  .  2 

1 . 1- Oichloroethylene  5.6 

Trans  1,2  Dichloroethyler.e  1.4 

1 . 1 . 1- Tr ichloroethy lene  1.4 

Trichloroethylene  40 

Unidentified  Peaks  3 

Methylene  chloride  2.4 


No  peaks  found 


Trans-1  ,  2-Dichloroethyler.e  0 . 5 
Chloroform  6.2 
1 , 2-Dichloroethane  0.3 

1 , 1 , 1-Tr ichloroethare  0.4 
Carbon  tetrachloride  1.4 
Tn  chlcroethvlene  590 


Tet  rach  loroether.e 
Unidentified  Peaks 


Methylene  chloride  l.C 

Chloroform  0  .  2 

Trichloroethylene  48 

Unidentified  Peaks  1 


MATHER  AFB 

VOLATILE  ORGANIC  ANALYSIS 
METHOD  F.PA  601/602 


SAMPLE  SITE 


T  a-  3 


TW-4 


TW-5 


TW-6 


TW-7 


*  *  '  r  \r  T*  r-' 
hof.i-  lie. 


RE  S  L’  LT  S  (ug/1) 


Chlorof orm 

l '  ]_  t  l-Tr  ichl or oe thane 

Carbcn  tetrachloride 
Trichloroethylene 
Unidentified  Peaks 


0.2 
0 . 2 
0 . 3 
130 
2 


Unidentified  Peaks 

Tetrach lor ethylene 

Unidentified  Peaks 

Unidentified  Peaks 

Methylene  chloride 
Trans-1 , 2-Dichlorethylene 
Trichloroethylene 
Unidentified  Peaks 


N-5 


EPA  METHOD  601  HALL  DETECTOR 
EPA  METHOD  602  FID  DETECTOR 

COMPOUND 


DETECTION 
LIMIT  uo<'1 


Chloromethane 
Bromome thane 
D ich 1 o rod if lurome thane 
Vinyl  chloride 
Chloroethane 
Methylene  chloride 
Tr  ichlorcf luorome thane 
1,1  Dichloroethene 

1.1  Dichloroethane 
Trans  1,2  Dichloroethe.ne 
Ch loro form 

1.2  D ich lo roe thane 

1 , 1 , 1-Tr ichlo roe thane 
Carbon  tetrachloride 
Bromod ich lor one thane 

1.2  Dichloropropane 
Trans  1 , 3-Dichloropropene 
Tr ichlo roe the ne 

D  lb  ronochlorome  thane 

1.1.2  Trichloroethane 

C is  1 ,  3-Dichloropropene 
2 -Chi or oe thy Ivinylether 
Bromoform 

1,1,2, 2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1.3  Dichlorobenzene 

1.2  Dicnlorobenzene 

1.4  Dichlorobenzene 
Benzene 

Toluene 

Ethylbenzene 


0  .  08 
1  .  18 
1.81 
0.13 
0.52 
0.25 


0.10 
0.05 
0  .  03 
0  .  03 
0.12 
0.10 
0  .  C  4 
0.34 
0.12 
0.09 
0.02 
0  .  20 
0.13 
0 . 20 
0.03 
0.23 
0.25 
0.32 
0.15 
0.24 
10 
1  0 
10 


Notes:  FID  optional  detector  for  Method  602 

Reference:  EPA  Methods  for  Organic  Chemical  Analysis  of 

Municipal  and  Industrial  Wastewater 
EPA  600  14-82-057  -  July  1982 
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inter-office  memorandum 


FRED  BCPP 


DATE: 


JULY  30,  1994 


P 


FROM:  DON  BAF.ER 


SUBJECT:  ANALYSIS  OF  MOTHER  A F3 
SAMPLES  TAKEN  KAi  1^34 


ft  0  fio. 


Dear  Fred, 

Enclosed  please  find  the  analysis-  for  PCB’s,  Pesticides  and 
Herbicides  on  the  Mather  AFB  sarple3 .  Also  enclosed  arc  copies 
of  reports  ve  have  already  sent  on  VDA's  and  oil  and  grease. 

Phenols  were  run  on  the  following  sar.ples: 

JTC ,  JTC-1 ,  DS  ,  DS -IDS ,  TV6 ,  TV7 r  TW5  ,  TV  9 ,  TW10  ,  TW1 1 ^ 

All  were  nor.-deccctabie  at  the  following  limits: 

2-Chloro  2  .  C 

2-Nit ro  2,5 

Pheno  L  1.4 

2.4- Dinethyl  1.7 

2.4- Dichloro  2.1 

2,4 ,6-Trichlcro  5.0 

1- ChIorc-3-n.ethyl  8.3 

2.4- Dinitro  7.Q 

2- cethyl-4 ,6-dinitrc  10 

Pentachloro  1C 

4-Nitro  1C 

PCB’s  were  run  or.  FBI,  TV  3 ,  TW2,  TV  1  and  ACV.  All  were  non- 
detectable  at  the  following  lir.its: 


<*Vi  2  ’*-39 


PARAMETER 


DETECTION  LIMIT  (ttd/1) 


pcb  -  ioi€ 

0.04 

PCB  -  1221 

0.10 

PCB  -  1232 

0.10 

PCB  -  1242 

Q.G5 

PCB  -  1248 

0.08 

PCB  -  1254 

0.08 

PCB  -  1260 

0.15 

Field  blanks 

FIELD  # 

and  duplicates  are 

SITE  I.D. 

identified  as: 

ASSIGNED  ACTtJAL  SITE  I.D. 

0019W 

T.W.  12 

T.W.  4 

0028W 

M3W  5 

K3W  3 

0Q4GW 

LTC-1 

J.T.C. 

0043W 

DS-1 

D.S. 

0Q15W 

FBI 

Field  Blank 

Q017W 

FB2 

*>  m 

Soil  samples 
for  upstream 

were  identified  as 

D.S.  for  downstream  and  U.S. 

Pesticides  and  herbicides 
KBW3 ,  MBWl ►  All  were  non- 

were  run  cn  M3W2 ,  M3W5 ,  TW6 ,  TW5 ,  TK4 , 
-detectable  at  the  following  limits  :i(F 

PARAMETER 

detection  limit 

DBCP 

0.1 

EDB 

1  .0 

ABHC 

0.05 

B-BFC 

0.05 

G-BHC 

0.05 

D-BHC 

0.05 

Heptachlor 

0.05 

Aldrin 

0.05 

Endoaul  I 

0.05 

Hept.  Epox 

0.C5 

4,4  DDE 

0.05 

Dieldrin 

0.05 

Endrin 

0.05 

4,4  DDT 

0  .05 

Endrin  Aid . 

0.05 

Endos  Sul 

0.05 

Chlordane 

0.5 

Toxaphene 

S.O 

DA’E 

OF  FINAL 

REPORT:  3 

January 

1985 

MATHER  A.F.B.  -1st 

ROUND 

TOTAL  METALS 

* 

Ag 

Cd 

Cr 

Pb 

Ni 

b.)  R.F.W.  NO. 

SAMPLE  DESCRIPTION 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

8405-273-0410 

TW7 

<2.5 

12.6 

<10 

33 

<100 

-0420 

TW4 

<2.5 

<2.5 

<10 

12 

<100 

-0430 

MB2 

<2.5 

<2.5 

<10 

<10 

<100 

-0440 

MB1 

<2.5 

<2.5 

<10 

<10 

<100 

-0450 

TW5 

<2.5 

<2.5 

<10 

<10 

<100 

-0460 

JTC 

<2.5 

<2.5 

<10 

<10 

<100 

-0470 

TW11 

<2.5 

12.8 

13 

<10 

<100 

-0480 

TW6 

<2.5 

<2.5 

12 

<10 

<100 

-0490 

MB5 

<2.5 

<2.5 

<10 

15 

<100 

8405-273-0530 

TW12 

<2.5 

<2.5 

<10 

21 

<100 

-0540 

TW9 

<2.5 

<2.5 

<10 

36 

<100 

-0550 

FB2 

<2.5 

10.0 

<10 

<10 

<100 

-0560 

TW10 

<2.5 

9.9 

<10 

15 

<100 

-0570 

TW8 

<2.5 

7.9 

<10 

47 

<100 

-0580 

MB3 

<2.5 

<2.5 

<10 

<10 

<100 

-0590 

FBI 

<2.5 

<2.5 

<10 

<10 

<100 

R.F.W.  NO. 

SAMPLE  DESCRIPTION 

TOTAL  CN,  uo/a 

8405-273-0500 

US  (SOIL) 

<0.1 

-0510 

DS  (SOIL) 

0.26 

-0520 

DS-1  (SOIL) 

0.10 

X 


fN  a ; 


M  CV  K 


*=? 


O 


XXX 

CC  X  CD 


*T  *T 


^  (N 

rsj  r\i  fM 


XXX 
CO  CC  CC 


CC 

CN 


X 

s. 

< 


Si 


rr  rr  «T 
CC  CC  CC  CO 
X  X  X  X 
00  CO  CO  00 

X  X  X  X 

if'  lf»  lT»  Lf! 


CO  CC  CC 

XXX 

if  l/' 


*y  «r  tt 

X  X  CC 

XXX 

e  ~  a 

r\i  fi  <n 
XXX 
XXX 


i 


p 


c 


r\ 

I 


c 

o 


XJ 

8 

CJ  tf 

&  S  £  £ 


rr  ■rr 
xxx 
XXX 
r-o  — ■* 


P  p  P 


rr  <r  tt 
xxx 
xxx 


p 

X 


rj  n  cn 
XXX 
xxx 
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DATE:  October  16,  19 


inter -office  memorandum 

TO:  Katherine  Sheedy 

cc :  Alison  Dunn 


FROM:  David  3en-Hur 


SUBJECT:  Determination  of  vinyl  chloride  W.  O.  No.: 

in  a  Mather  AF3  sample. 

ancle  MAFB-8  collected  on  August  15,  1934  at  Mather  AFB  was 
ecorted  to  contain  170  ug/L  of  vinyl  chloride.  Reexair.ina ti 
of  the  chromatograms  of  that  sample  indicate  that  the  ide.nti 
was  erroneous.  The  sample  does  not  contain  vinyl  chloride. 


Hi  O 


inter-office  memorandum 

TO:  Katherine  Sheedy  DATE.  October  15,  1985 

cc :  Alison  Dunn 

FROM:  David  Ben-Hur  j)  t' 

SUBJECT:  Mather  AF3  w.  O.  No.: 

The  data  from  the  first  and  second  rounds  of  sampling  at  Mather  AFT 
have  been  reviewed.  In  my  es- matron  the  finding  of  toluene  in 
the  first  round  and  benzene  in  the  second  round  is  correct.  Some 
of  the  values  reported,  however ,  are  incorrect.  The  following 
table  is  a  list  of  the  corrections.  Where  a  dash  arrears ,  there  is 
no  chance  from,  the  previous!-.-  retorted  value. 


Cj  O  C) 


:*  i-xt  »■ 


■  V>  ■' 


inter -office  memorandum 

TO:  FRED  BOPP  DATE:  8-27-84 

FROM:  DQN  H_ 

SUBJECT:  MATHER  AFB  GROUNDWATER  ANALYSIS  W.  O.  No.: 

VOLATILE  ORGANIC  ANALYSIS  (VOA) 


Please  find  attached  the  results  of  the  second  round  of 
Mather  AFB  Groundwater  Samples  for  VOA ' s  by  EPA  Method 
601  and  602.  We  have  reported  only  those  compounds 
found  above  the  detection  limit.  All  other  601  and  602 
parameters  were  not  found  above  the  attached  detection 
limits. 

It  is  noted  that  samples  from  Wells  1,2, 3, 8,  and  9 
indicate  t richloroothyl one  concentrations  above  the 
5.0  ug/1  State  action  level  and  the  Well  9  sample 
contained  bromomethane .  Well  8  results  indicate  a 
contamination  of  vinyl  chloride  and  cr.lorobenzene. 

These  results  have  been  confirmed  by  second  column 
conformation . 

As  the  results  of  a  phone  conversation  with  Captain 
Ed  Barnes  in  early  July,  I  am  sending  copies  of  these 
data  to  Captain  Barnes  at  OEHL  and  to  Captain  Jim  Curran 
at  Mather  AFB. 

Nc  corrections  have  been  made  for  the  blanks. 


cc : 


Cast.  Ed  Barnes 
Capt .  Jim  Curran 


•■A 


-1  )'* 


FiElE  NO. 


FE  SlL ! ; 
1U6  i 


Zhu*M.  nN^^'^Ir  '  uF  •*- ,  E  E  ' 
EFF  B[’>iC:l  5  !  oil 


MhF  fc- 1 


HRF  fc  -  1 


fW 


M«F  t  -4 


UlilEENTlr  IEL 
PER»  -S' 


PRF.hBETEF 


HElH^EMt  EHlOMDE 
CHlQRuFOF.C 
l .  2-DICHLUF:CETHFiNE 
CARBON  TETRACHLORIDE 
TR.TCHLORuETHENE 

tetrachloroethene 

CHLOROBENZENE 

HEIHilENE  chlofide 
chloroform 

1.2-DICHlORCETHASE 

TRICHlDRCETHENE 


BETHt.ENE  chloride 
CHLQR OF CF“ 
:.:-eiehloscetmhne 
CARBON  TETEhCHlDMI'E 
TR  ICH^Of CE’HENE 

hethtlene  chloride 

TRICh^ORCE’mEnE 


bethilene  :hldf::e 
TETRA:h^3cCE  ThENE 


BhF f  -o 


•E'm-lENE  CHl3F.’S£ 
TRICHlORCE'HEnE 


MhF  E 


BRF“  8 


hethtlene  cmlcr ::-e 
:.:-e!CHlOf:e'hene 
CHLQR OF  CRB 
I , -Cl  Crfi.CFw*  Fjr  nNE 
chlorobenzene 

;ibu  :hljf;le 
HETH-.EN:  1H.3R IDE 
: -D1 CH.ORCE ThEnE 

: -di:hl:rce*hane 

*RANE-:.Z-LT CH.OROD'HEsi 

:h.  j-ofcr". 

1.1  -1 1 1R. jFOE ' HmNl 

orce  ^rne 

.  I  -L  1  ’ tZ**-'*. 

'K.xCh  :r -rti1!: 

* »  *  *•*:  v.-h  i  i  *  Hi 
1  H.  IKEt'il:  BE 


w.05 

•  c 
i  .  J 

y.  *9 
0 . 3^ 
1  i  oO 
j.  la 


0.9: 

y.H 


4: 


t 


H-  £. 

•  Clh.KE  GROmMC  hNm^tSIS  FOR  IiA T E r S 

ef«  hethol  ooj  t.o: 

UNil  t'.'  IFiEC 

ptA»B  RARANE'ER 


TRANS-I.E-D.’CHlORCE'HENE 
I.1.MRJCHL0RGE.HANE 
TRICHLOROE  t he ne 
IE  IRhCHL  OROE’HENE 

chlorobenzene 

HETHILENE  CHlORIDE 
I.I-OICHLOROETHhNE 
I.E-DICHLOROE'hANE 
If  ICH.ORGE'HENE 
TETRAEH.GROE'hENE 


NElHt.ENE  Ch.CRIBE 
I  .  i  '  OIlHlQRCE  iHn'tE 
■  R i -Ht ORoE  HE  Nc 
&R3ML-'  CRN 

HEIHi„ENE  ChlDRIEE 
!.C-E!Ch> CROE'hANE 

NE’h'lENE  CHlORIEE 

CHtCRCr0P* 

IRiCH.ORCE’HENE 

HE’h-^EHE  CH;jRiDE 

HE 'h-.EN;  EhlCRIOE 
:iCH.OFC-'HANf 
E^i.  jRLrOR* 

«><i.EN:  Ek.OR::- 
Ex  .,RC.f  QR« 


inter -office  memorandum 

TO:  Fred  Bopp 


DATE:  September  21,  1984 


FROM. 


Maagie  Meckel s 


. '  j  /  L 
! !  J 


SUBJECT-  Analysis  of  Mather  AFB  Samples 
taken  August,  1984  (ROUtf  X>  2.  } 


W.  O.  No.: 


Dear  Fra 


Hr.c  hosed  :  lease  find  the 
and  Phenols  (method  604) 


results  for  PC3,  Pesticide, 
or.  the-  Mather  AFB  samples. 


Herbicide, 


field  identification  of  samples,  blanks  and 
sent  to  Alison  Dunn  per  her  request . 


<•»  ;  *  is 


September  2),  1934 


PCB's  ware  run  on  MAFB-1 
the  following  limits. 


“2, 


-3  and  FB-1. 


^  '^re  not  detectable  at 


PARAMETER 


PCB  -  1016 
PCB  -  1221 
PCB  -  1232 
PCB  -  1242 
PCB  -  1248 
PCB  -  1254 
PCB  -  1260 


BErErriCN  limit  (u^/p 

0.04 

0.10 

0.10 

0.05 

0.08 

0.08 

0.15 


5,  -6  and  FB-1,  All  were 


parameter 

DBCP 

EE© 


DgBCriCW  LIMIT  tnn/l} 

0.1 

1.0 


ABHC 
B-BHC 
G-BHC 
D-BHC 
Heptachlor 
Aldrin 
Endosul  I 
Hept.  Epcx 
4,4  DDE 
Dieldrin 
Endrin 
4,4  DDT 
Endrin  Aid. 
Endos  Sul 
Chlordane 
Toxaphene 


0.0-5 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.5 

5.0 


20 


Date  of  Final  Report:  January  2,  1985 


MATHER  A.F.B 

2nd  ROUND  SAMPLING  RESULTS 
SAMPLES  COLLECTED:  AUGUST  14  TO  AUGUST  20,  1984 


I.  TOC  ANALYSIS 

A]  These  samples  were  received  by  the  laboratory  on  August  22,  1984  and 
analyzed  on  August  27,  1984.  The  detection  limit  for  these  samples  was  1  mu/L. 
The  found  values  follow,: 

SAMPLE  SITE 

R.F.W.NO. _ vn  [ p _ TOC,  mg/L _ 


8408-588-0010 

0129  MAP  15-1 

<1.0 

8408-588-0020 

0130  MAFB-2 

<1.0 

8408-588-0030 

0131  MAFB-3 

<1.0 

8408-588-0040 

0132  MAFB-7 

10.3 

8408-588-0050 

0133  MAFB-8 

6.3 

8408-588-0060 

0134  MAFB-9 

7.8 

8408-588-0070 

0135  MAFB-10 

1.4 

8408-588-0080 

0136  MAFB-11 

<1.0 

8408-588-0090 

0137  MAFB-4 

1.5 

8408-588-0100 

0138  MAFB-3 

1.5 

8408-588-0110 

0139  MAFB-6 

2.0 

8408-588-0120 

0140  FB_1 

1.0 

8408-588-0130 

0144  FB-2 

<1.0 

8408-588-0140 

0145  MAFB-4  (uup  ) 

<1.0 

8408-588-0150 

0]_45  MAFB-6(dup.) 

1.8 

8408-588-0160 

0147  MB_1 

1.3 

8408-588-0170 

0148  MB_- 

<1.0 

8408-588-0180 

0149  MB"3 

10.3 

8408-588-0190 

0150  >!B_4 

<1.0 

8408-588-0200 

0151  FH-1 

4.8 

8408-588-0210 

0152  FH-2 

1.3 

8408-588-0220 

0153  fii-3 

2.7 

8408-588-0230 

0155  FH-3 

<1.0 

8408-588-0240 

0156  FH-o 

<1.0 

8408-588-0250 

0157  GC-L 

<  l.C 

8408-588-0260 

0158  GC-2 

9.0 

8408-588-0270 

0159  K-9 

<1.0 

8^08-588-0280 

0160  ACW 

3.6 

8408-588-0290 

0161  HC 

2.0 

N-21 


Date  of  Final  Report.:  January  2,  198 


Mather  A.F.B.  -  2nd  Round  (con't) 

IV.  DIMETHYLNITROS AMINE  (DMN)  ANALYSIS 

a]  These  samples  were  received  by  the  laboratory  on  August  21,  1984 
were  extracted  August  24,  1984.  Analysis  was  completed  October  3,  1984. 
is  a  40  day  holding  time  between  date  of  extraction  and  date  of  analysis, 
times  were  not  exceeded.  As  noted  in  the  _lst  round,  the  1  ug/L  requested 
detection  limit  was  not  met  in  some  cases  . 

Sample  concentration  values  follow: 


R.F.W.  NO: 

SAMPT.F.  MO. 

STTF.  TO 

DMN, 

8408-588-0090 

0137 

MAFB-4 

<1 

8408-588-0100 

0138 

MAFB-5 

<2* 

8408-588-0110 

0139 

MAFB-6 

<1 

8408-588-0120 

01-0 

FB-1 

<1 

8408-588-0130 

0144 

FB-2 

<1 

8408-588-0160 

0147 

MB-  1 

<1 

8408-588-0170 

0148 

MB- 2 

<1 

8408-588-0180 

0149 

MB- 3 

<1 

8408-588-0190 

0150 

MB-- 

<2* 

and 

There 

Holding 


N-2  2 


OIL  AND  GREASE  RESULTS 


MATHER  AIR  FORCE  EASE 


Site  Identification  Oil  4  Grease#  Extraction  Date 

mq./L  _ _ _ 


MAFB-1 

MAFB-1  D 

MATE- 2 

MAFB-2  D 

MAFB-3 

MATB-3  D 

MAFB-4 

MAF3-4  D 

MAFB-5 

MAFB-6 

MAFB-7 

MAFB-8 

MAFB-9 

MAFB-10 

MAFB-11 

MAFB-12 

MAFB-13 


0-76 

<0.33 

0.86 

0.68 

0.52 

<  0.33 

<  0.33 
0.48 
0.55 
0.39 

<  0.33 

<  0-33 

<  0.33 
0.35 

<  0.33 

<  0-33 

<  0.33 


8/29/84 

8/30 

8/29 

8/30 

8/30 

8/29 

8/30 

8/30 

8/29 

8/29 

8/29 

8/29 

8/29 

8/29 

8/29 

8/29 

8/29 


mgAg  # 

0141  Ditch  upstream  600 
0142  Downstream  700 

0143  Downstream  550 


8/29 

8/29 

8/29 


Weston  Lab 
No. 


S-0964 

S-1128 

S-0989 

S-1129 

S-1130 

S-0994 

S-1024 

S-1131 

S-1014 

S-1018 

S-0977 

S-0999 

S-1004 

S-0979 

S-0975 

S-1020 

S-1019 


S-0954 

S-0956 

S-0955 


N-23 


ROUND  3 
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inter  -  of  f  ice  memorandum 

TO:  FRED  BOPP  DATE:  11-05-84 


FROM: 


MAGGIE  NECKELS  [’ 


SUBJECT:  _vj\tHER  AFB  THIRD  ROUND  RESULTS 


W.  O.  IMo.: 


Enclosed  please  find  the  analytical  results  for  the 
third  round  sampling  at  Mather  A.F.B. 


39 


N-25 


r 


Wells  4,  5,  6.  and  FBI  were  run  for  4-4  DDT,  2,4-D  and 
chlordane.  All  were  not  detected  at  the  following  limits. 

4-4  DDT  Q,DZ  /Jy  /«— 

2,4-D  C.0>2_  " 

Chlordane  O &  // 

Wells  1,  2,  3,  and  FBI  were  run  for  PC3 '  s .  All  were  not 
detected  at  the  following  limits: 


PCB 

1016 

0 

.4  mg/ 1 

PCB 

1221 

1 

,  0 

PCB 

1232 

1 

.0 

PCB 

1242 

0 

.  5 

PCB 

1245 

0 

.  8 

PCB 

1254 

0 

.  8 

PCB 

1260 

1 

.5 

N  -  2  6 
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DATE  OF  INTERIM  REPORT:  16  January, 


MATHER  A.F.B 

3rd  ROUND  SAMPLING  RESULTS  -  SOIL  SAMPLES 
DATE  SAMPLES  COLLECTED:  27  SEPTEMBER,  1964 


ANALYST 

The?*?  s;~pies  were  received  by  che  laboratory  cn  4  October,  196-  and 
vses  was  completed  cn  17  January,  1983.  Sample  concentrations  follow: 

( ) 

R ,  F  ■  V .  NO:  SAMPLE  DESCRIPTION _ TOC _ ’ 

6-10 
8  - 1 0 
8  - 1 C 


'05 -00 10 
'06-0020 
r  0  6  -  ?  0  3  0 


0206  West  Ditch  -  Upstream 
0207  West  Ditch  -  Dcwnstrean 
0208  West  Ditch  -  Dovnstrean 


6  7-2 
4  2 :  o 
8  21 


N-27 


DATE  OF  INTER  I. V  ?.ErOf*T: 
3  January  1385 


MATTER  A.F.B.-3RD  ROUND  WATER  SAMPLES  (cont.) 


i 


1 


1 

I 

’  I 


i 

III.  Soluble  Metals  Analysis 

a.  These  samples  were  received  by  the  laboratory  on  6  October 
1984  and  analyzed  within  recommended  holding  times.  Re¬ 
quested  detection  limits  were  met  and  are  indicated  by 
"less  than" -signs.  These  samples  were  field  filtered 
prior  to  receipt  by  the  laboratory.  Sample  concentrations 
follow . 

b .  jf _ SOLUBLE  METALS _  ; 


R . F . W .  NO . 

SAMPLE 

DESCRIPTION  Jr 

Cr 

uq/L 

Pb 

UQ  /L 

Cd 

ua  /L 

N: 

ua  /  L 

Ag 

8410-720-0040 

0212 

MAflM 

<50 

<10 

<2 . 5 

<100 

<2  . 

5 

-0050 

0213 

<50 

<10 

<2 . 5 

<100 

,  2  . 

5 

-0060 

0214 

tHkfb-  It 

<50 

<10 

<2 . 5 

<100 

<  2  . 

7 

-0070 

0215 

<50 

<10 

<2 . 5 

<100 

<  2  . 

c 

-0080 

0216 

<50 

<10 

<2  .  5 

<100 

<  2  . 

5 

-0090 

0217 

<50 

<10 

<2  .  5 

<  ]  00 

<  2  . 

z 

-0100 

0218 

IKAf&AO 

<50 

<10 

<2  .  5 

<100 

<  2  . 

c 

-0110 

0219 

W6-II 

<50 

<10 

<2.5 

<100 

<2  . 

5 

-0140 

0222 

fb-l 

<50 

<10 

<2.5 

<100 

<  2  . 

5 

No  results  for 

DMN  reDorted  as  of  the  date 

of  this  retort 
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MATHER  A.F.B. 

3RD  ROUND  SAMPLING  RESULTS- SOIL  SAMPLES 
DATE  SAMPLES  COLLECTED:  27  SEPTEMBER  1984 


EP.IM  REPORT:  y/ 

ry  1 9  8  y 


I  Total  Phenolics  Analysis 

a.  These  samples  .were  received  by  the  laboratory  on  4  October 
1984.  Sample  number  0205  JTC  was  analyzed  on  21  November 
1984  and  samples  0206,  0207,  and  0208  on  31  December  1984. 

EPA  Method  420.1  is  applicable  to  the  analysis  of  drinking, 
surface,  and  saline  waters  ar.c  specifies  a  holding  time  of 
28  days.  The  method  is  sensitive  to  5  yg/L  for  water 
samples.  .Therefore,  sample  0205  JTC  exceeded  recommended 
holding  times  and  does  not  meet  the  requested  detection 
limit  of  1  yg/L.  Sample  concentrations  follow. 

b.  CONCENTRATION 

R.F.W.  NO.  SAMPLE  DESCRIPTION  OF  PHENOLICS 


8410-708-0010 

8410-708-0020 

3410-708-0030 

8410-708-0040 


0206  West  ditch-upstream 
0207  West  ditch-downstream 
0208  West  ditch-downstream 
0205  JTC 


NOTE:  TOC,  chromium,  cadmium,  lead,  nickel  an: 

have  not  been  reported  as  of  this  date. 


0.5  i g / g 
<0.2  yg/g 


0.3  ug/g 
<5  yg/L 

silver  results 


N  -  2  9 


Fl  ;-‘o  r  t  : 


i.imui  rv 


MATHER  A.F.B. 

3RD  ROUND  SAMPLING  RESl'LTS-SOIL  SAMPLES 
DATE  STIFLES  COLLECTED:  J 7  SEPTEMBER,  19H- 


III  TOTAL  METALS  ANALYSIS 

a)  These  samples  were  received  by  the  laboratory  on  -  October  lQR->  and 
analysis  was  completed  on  Jj  January  1985.  Requested  detection  limits 
and  recommended  EPA  boldine  times  were  met.  Sample  concentrations 

f cl  low. 

b)  TOTAL  METALS 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

Ac 
g /  c 

Cd 

ue  c 

Cr 

’j  e  /  g 

Pb 

-  e  /  g 

N  i 

-g 

8- 10 -'OS -00 10 

OJOo  West  Ditch 
Ups t  ream 

•3  .  3 

3 .  J 

70.-4 

1  S  >4 . 8 

1  0  .  _ 

-00  00 

0J07  West  Ditch 
Down st ream 

<0.0  7 

1  .9 

JS  .0 

35.0 

J  h  .  * 

-JO  v0 

3J08  West  Ditch 
Down st ream 

>-0.07 

3 .  -* 

-3.0 

60.1 

3  3.- 

i 

N-  30 


a. 


OF  I  NT 
3  Jar.ua 


r.  pv  P.Er-CF.T : 
y  19  6  5 


MATHER  A.F.B. 

4TH  ROUND  SAMPLING 

SAMPLES  COLLECTED:  14  to  19  NOVEMBER  19 S 4 


I.  Total  Metals  Analysis 

a.  These  samples -were  received  by  the  laboratory  on  27  November 
1954  and  were  analyzed  within  the  recommended  holding  times. 
Chain-of-Custody  forms  did  not  specify  whether  these  samples 
were  to  be  analyzed  for  total  or  soluble  metals  and  they 
were  logged  in  for  total  metals  analyses.  Since  these 
samples  were  field  filtered  prior  to  receipt  by  the  laboratory, 
this  should  not  affect  the  scope  of  work.  Detection  limits 


are  indicated  by 

"less  than"  s 

igns 

and  all 

recue  ste 

d  det 

ecticn 

limits  were  met. 

Sample  concentrations  fellow. 

TOTA 

L  METALS 

SAMPLE 

Cr 

Pb 

Cd 

Ni 

Ac 

R . F . W .  NO . 

DESCRIPTION 

■jc  '  L 

i  g  /  L 

tg/L 

vg/L 

ug/L 

8411-8S2-0010 

MAFB-1 

<50 

<10 

<2,5 

<100 

<2.5 

-0020 

MAF3-2 

<50 

<10 

<2.5 

<100 

<2.5 

-0030 

MAFB-3 

<50 

<10 

<2.5 

<100 

<2.5 

-0040 

MAFB-4 

<50 

<10 

<2.5 

<100 

<2.5 

-0050 

MAF3-5 

<50 

<10 

<2  .  5 

<100 

<2.5 

-0060 

MAFB-6 

<50 

<10 

<2 . 5 

<100 

<2 . 5 

-0070 

MAFB-7 

<50 

<10 

<2.5 

<100 

<2.5 

-0080 

MAF3-8 

<50 

<10 

<2 . 5 

<100 

<2.5 

-0090 

MAF3-9 

<50 

<10 

4 

<100 

<2.5 

-  0 1 0  0 

MAFB-1 0 

<50 

<10 

<2.5 

<100 

<2.5 

-0110 

MAFB-11 

<50 

16 

<2.5 

<100 

<2.5 

-0120 

MAFB-1 2 

FB-l 

<50 

<10 

<2.5 

<100 

<2.5 

-0130 

<50 

<10 

<2.5 

<100 

<2.5 

As  of  this  date  r.o  results  have  been  reported  for  TOC  or  total 
phenol ics 


to  to  to  to  t  >  to  to  to  to 


Date  of  Report:  14  January  1985 


J' 


MATHER  A.F.B. 

4TH  ROUND  SAMPLING 

SAMPLES  COLLECTED:  14  to  19  NOVEMEER  1984 


II .  TOC  ANALYSIS 

a)  These  samples  were  received  by  the  laboratory  on  27  November 
1984  and  analyzed  on  4  January  1985  with  a  detection  limit 
of  1  mg/L.  The  recommended  EPA  holding  tine  of  28  days  was 
therefore  exceeded  by  10  days.  The  requested  detection  limit 
of  1  mg/L  was  met.  Sample  concentrations  follow. 


R.F.W.  NO. 

SAMPLE  DESCRIPTION 

TOC,  J 

8411-882-0010 

MAFB-1 

<1 

-0020 

MAFB-2 

<1 

-0030 

MAFB-3 

<1 

-0040 

MAFB-4 

<•1 

-0050 

MAFB-5 

v  i 

-0060 

MAFB-6 

<  1 

-0070 

MAFB-7 

9 

-0080 

MAFB-8 

4 

-0090 

MAFB-9 

T 

-0100 

MAFB-10 

*  * 

-0110 

MAFB-11 

-0120 

MAFB-12 

-0130 

FE-1 

As  of  this  date  no  total  phenolics  results  h..v 
reported . 

D I METH YLN I TROS  AM  I X  E  (DMN)  ANALYSIS 

a)  These  samples  were  received  by  the  '.  o 
198  4  and  extracted  :n  25  Never!  or  .  ■ 

Analysis  was  completed  or.  11  j;.~  ■ 

limit  of  1  mg/L  using  EPA  METH 
mended  holding  times  for  ext  r  :  •* 
exceeded  arc  the  request «  ••  :•  • 


AD-11184  581 


INSTALLATION  RESTORATION  PROGRAH  PHASE  2 
'  'NT  IRMA  II  ON/QUANT  I  FI  CAT . "  ' 


CONI  . . 
iy>wES 


UNCLASSIFIED  F33615-80-D-4006 


NAT  I  ON/QUA  NT  I  FI  CAT  ION  STAGE  1  UOLUHE  2  APPENDICES 
SION  < ROY  F)  INC  WEST  CHESTER  PA  JUN  86 

-  F/G  24/4  N1 


r 


Date  of  Report:  14  January  1985 


MATHER  A.F.B.  ( 4TH  ROUND-COnt.) 


b.  R.F.W.  NO. 


SAMPLE  DESCRIPTION _ DMN  ,  mq/L 


8411-882-0010 

MAFB-1 

<1 

-0020 

MAFB-2 

<1 

-0030 

MAFB-3 

<1 

-0040 

MAFB-4 

<1 

-0050 

MAFB-5 

<1 

-0060 

MAFB-6 

<1 

-0070 

MAFB-7 

<1 

-0080 

MAFB-8 

<1 

-0090 

MAFB-9 

<1 

-0100 

MAFB-10 

<1 

-0110 

MAFB-11 

<1 

-0120 

MAFB-1 2 

<1 

-0130 

FB-1 

<1 

N-  33 


